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STA to Start Computer Science Research Project 


94FE0835A Tokyo NIKKAN KOGYO SHIMBUN 
in Japanese 2 Jul 94 p 2 


[FBIS Translated Text] The Science and Technology 
Agency (STA) has established a Computer Science Lab- 
oratory (Tadayasu Miyabayashi, director and consultant 
in charge of the Research and Development Office) and 
has begun consideration of research projects using high- 
speed computers such as supercomputers to understand 
natural phenomena. 


Participating with the laboratory will be various research 
institutions in the STA, including the National Aero- 
space Laboratory, the Institute of Physical and Chemical 
Research, the National Research Institute for Metals, the 
National Research Institute for Earth Science and 
Disaster Prevention, the Power Reactor and Nuclear 
-Fuel Development Corporation and the Atomic Energy 
Research Institu e of Japan. They will help to realize 
various research and development efforts, including 
evaluation of computer science projects, software and 
the effective utilization of supercomputers. 


MPT to Establish Technical Standards for Digital 
Broadcasting 


94FE0835B Tokyo NIHON KEIZAI SHIMBUN 
in Japanese 17 Jun 94 p 7 


[FBIS Translated Text] The Ministry of Post and Tele- 
communications (MPT) has initiated establishment of 
technical standards for digital broadcasting which will 
greatly expand the number of channels over the resent 
number. It is directed at all forms of broadcasting, 
including communications satellites, cable TV and 
ground waves, and will consult with the Telecommuni- 
cations Technology Council (advisory body to the Min- 
ister of Post and Telecommunications, chaired by Prof. 
Junichi Nishizawa of Tohoku University) on the 27th of 
this month. 


The review period is slated to last two years, but the 
MPT is considering completing the establishment of 
standards on a priority basis for communications satel- 
lites, which already hope to become operational, as early 
as next autumn. 


Technical broadcast standards refer to rules for unifying 
the forms of radio signals so that a transmitted broadcast 
can be received in exact form, which will constitute 
criteria for licensing when they become operational- 
Since at present basic research on a number of systems 
is under way in Japan and elsewhere, it is essential to 
submit them to review by the council before actually 
legislating which systems to use in domestic broad- 
casting. 


The MPT is also considering the establishment of tech- 
nical standards for digital sound broadcasting (digital 
radio) in addition to standards for digital TV trans- 
mitted by satellite, ground wave, and cable. 
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Japan Satellite Systems (JSAT) has hopes of beginning 
operation of JCSAT No.3 in 1996 for digital broad- 
Casting using satellites, and when necessary, its findings 
will be reported. The Telecommunications Technology 
Council has established a specialist committee, the “*Dig- 
ital Broadcast System Committee” (provisional name, 
with Prof. Yasuhiko Yasuda of Waseda University as 
chair), which is slated to begin actual review. 


The switch to digital broadcasting is progressing at a 
rapid pace in Europe and the US. The MPT, out of 
concern for lagging behind, has established a ‘“‘Multime- 
dia Round Table” (private research group established by 
the director of the Broadcasting Bureau), which has been 
deliberating the merits of switching over in 1996. 


MPT Aims to Make Switch to Digital Broadcasting a 
Reality 


The MPT’s initiatives in creating standards can be 
viewed as a move towards converting to digital broad- 
casting, an effort which has undergone several policy 
changes in the past in reaction to the industry. Although 
the MPT has been sensitive to the reaction from 
industry, the movement towards the realization of dig- 
ital broadcasting, which will have repercussions on the 
broadcast industry. is certain to accelerate. 


For many years, the MPT has supported in part the 
development of High Vision broadcasting by NHK, 
which uses analog technology. A shift in this position was 
announced in a statement by Kosei Egawa, chief of the 
Broadcast Bureau this February ,that MPT would review 
its position on High Vision. Not only NHK, but the 
home appliance industry that is marketing High Vision 
TV systems all reacted strongly to Egawa’s statement. 


However, there are many businesses in the home appli- 
ance industry actively engaged in development of digital 
receivers, and they have demonstrated their prototypes 
at overseas fairs and conventions. Many also believe that 
NHK High Vision will also go digital. An indication that 
MPT will not abandon the switch to digital is the 
Multimedia Round Table that was started last month. 
They are currently studying the merits of conversion to 
digital and MPT intends to consolidate the schedule for 
the transition. Along with this, it has developed a policy 
for establishing technical standards, which further shows 
a clear indication of the ministry’s intent. 


MITI to Begin “Time Machine Biotechnology” 
R&D 


94FE0835C Tokyo NIKKAN KOGYO SHIMBUN 
in Japanese 26 Jul 94 p 1 


[FBIS Translated Text] The Ministry of International 
Trade and Industry (MITI) will begin research and 
development of “time machine biotechnology,” i.e. tech- 
nology for the construction of accelerated biological 
functions, in which the processes of evolution of life, 
which have taken several billion years, are made to occur 
in a very brief span of time. This involves studying the 
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evolution of life at the molecular level and artificially 
accelerating evolutionary processes . This will create 
substances having superior functions, hitherto nonex- 
istent in nature, involving such organisms as enzymes 
with exceedingly high resistance to heat. Soon the min- 
istry will start with frontier research on an industrial 
science and technology research and development 
system, and after a two to three year feasibility study on 
commercialization, it aims at practical realization as 
joint development projects which will involve private 
corporations. 


This *s viewed as a revolutionary technology analogous 
to genetic engineering with recombinant DNA, which,. 
through its realization, the establishment of “biological 
evolution engineering aimed at creating new industries 
will take a giant step forward. 


MITI is embarking on the establishment of such time 
machine bioengineering in order to create new sub- 
stances having superior life functions in a very short 
period of time by artificially modelling the mechanisms 
of biological engineering. It has determined that there 
are limitations on the production of such materials that 
involve improving and amplifying biological functions 
through such conventional procedures as searching for 
biofunctions through screening and genetic engineering 
methods. 


Specifically, existing proteins will be modularized into 
functional units, and recombined artificially to produce 
the intended proteins. Through modularization, the 
search time should be greatly reduced. 


ANRE to Develop Electric Power Storage System 
Using High Temperature Superconductivity 
Flywheel 


94FE0835D Tokyo DENKI SHIMBUN in Japanese 
26 Jul 94 pI 


[FBIS Translated Text] The Agency of Natural 
Resources and Energy (ANRE) of the Ministry of Inter- 
national Trade and Industry (MITI) will embark on the 
development of an electric power storage system using a 
high temperature superconducting flywheel, which is 
slated to continue for five years starting FY 1995. In 
addition to research on the essential technology, 
including superconducting magnetic bearing technology, 
high temperature superconducting bulk materials with 
high threshold currents for the flywheel, and revolving 
control technology, it will develop scenarios for intro- 
ducing the system. 


With regard to storage of electric power for the equaliza- 
tion of load, hydraulic power generation has become 
generalized of power generating terminals, and if {acili- 
ties can be installed in the distribution transformers in 
the system, one can expect to improve the coefficient of 
utilization and to restrict increases in such distribution 
facilities as transmission lines. 
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The cost for diversifying power sources, in the special 
accounting for measures to develop power sources, calls 
for ¥ 480 million in the first year. This will grow into a 
development project calling for more than ¥ three billion 
over the five year period. 


The system utilizes the kinetic energy of a flywheel. It 
has greater storage density than systems currently under 
study such as CAES (compressed air energy systems) and 
SMES (superconducting energy systems), and it should 
be possible to reduce the size of facilities of storage in 
comparison to these systems. 


Flywheels utilizing conventional mechanical bearings 
have considerable bearing loss, and have not been suit- 
able for long term storage. However, along with progress 
on high temperature superconducting materials and 
development of super strength composite materials, the 
potential has improved for the realization of a high 
temperature superconducting flywheel which is small in 
size has little rotation loss, which uses magnetic flotation 
based on superconductivity. 


As one facet of measures to equalize load, ANRE is 
contemplating the construction of systems to be installed 
in the distribution transformers near the areas of 
demand, since dispersed distribution is possible by con- 
verting the facilities to a compact size. Next year will 
begin system design research and development on super- 
conducting magnetic bearings, rotating control, super- 
Strength permanent magnets, and high temperature 
superconducting bulk materials. System performance 
evaluation will take place in FY98. 


Currently, electrical storage has achieved a load 
improvement of about three percent, but in hydroelec- 
tric power in power generating terminals, it 1s antici- 
pated that new installations will reach their limit after 
2020. The technology for power distribution trans- 
formers that will replace these around the year 2000 is 
expected to involve new types of batteries, such as 
sodium-sulfur, and then the wide use of flywheels. 


In particular, the introduction of flywheels will com- 
mence in 2010, and it is anticipated that these will 
contribute to an improvement in load coefficient corre- 
sponding to a power capacity of 3.5 miilion kw, at a rate 
of 0.4% within ten years. 


ANRE To Research, Develop Non-Conventional 
Natural Gas in FY95 


94FE0835E Tokyo NIKKAN KOGYO SHIMBUN 
in Japanese 25 June 94 p 7 


[FBIS Translated Text] The Agency of Natural 
Resources and Energy (ANRE) of the Ministry of Inter- 
naltional Trade and Industry (MITI) will promote sur- 
veys of new forms of reservoir rock and special types of 
petroleum and natural gas deposits as an important 
theme in developing future natural resources in Japan, 
and in addition has established a policy of planning for 
full-fledged prospecting and development, with the 
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objective of basic surveys of unconventional types of 
natural gas such as methane hydride which is considered 
to be an energy resource for the next generation. 


The policy is based on a report issued on 24 June on the 
“Status of Development of Domestic Petroleum and 
Combustible Natural Gas Energy Resources” by the 
Development Subcommittee of the Petroleum Council, 
which is an advisory body of the Minister of Interna- 
tional Trade and Industry. It will be finalized in the 
Eighth Five Year Plan that begins in 1995. With regard 
to the mission and direction of future prospecting and 
development, the report calls for carrying out basic 
surveys aimed at remaining geographical locations and 
at new problem areas. 


Specifically, with regard to conventional resources, the 
report calls for investigation of unexplored areas, with 
regard to the spread of reservoir rock, its properties, the 
development and characteristics of fractures, and the 
potential of source rock. In addition, the development of 
unconventional natural gas will be emphasized. Efforts 
will be made to collect data on methane hydrate, plan for 
the necessary development of technology and conduct 
studies to ascertain its potential as a resource. 


The surveys include initiating a study of ocean areas at 
depths exceeding 500 meters and, while ascertaining 
shifts in information, deternimg appropriate measures 
for studying the East China Sea area (Territorial issues 
involved here). 


More specifically, basic surveys will be conducted on 
new types of reservoir rock and deposits of petroleum 
and natural gas including: 


(1) base reservoir rock, 
(2) shale reservoir rock. 


Among unconventional types of natural gas, methane 
hydrate and coal bed methane have attracted interna- 
tional attention, so the ministry has taken the position 
that “the time has come domestically as well to study the 
possibilities for development” and is considering basic 
surveys of areas showing a promise as energy resources. 


Of these, in methane hydrate, methane molecules are 
iiapped inside water molecule crystals under conditions 
of low temperature and high pressure in solid, crustal 
form, and in ocean areas it occurs on the edge of the 
continental shelf at depths of several hundred mete: 3. It 
is also considered to be distributed on land in permafrost 
areas such as Siberia. 


Seismic prospecting data have been obtained indicating 
the presence of methane hydrate in area surrounding 
Japan, including the Nankai trough, the Sea of Okhotsk, 
Hidaka, off Tokachi, Nishi Tsugaru and Western 
Hokkaido. 


Coal bed methane is coal-layer gas, a gas whose main 
constituent is methane that is produced in the formation 
of coal, and is contained in the coal layers and adjacent 
layers of the earth. 
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NEDO to Simplify R&D Approval Process for 
Consignees 


94FE0835F Tokyo NIHON KOGYO SHIMBUN 
in Japanese 25 Jul 94 p 11 


[FBIS Translated Text] The National Energy Develop- 
ment Organization (NEDO) (managing director Hisao 
Oka), as one facet of radically revising its research and 
development system, has improved the system so that 
technical research associations that have been consigned 
to research and development can publicize the results of 
their research freely in the middle of the research period. 
This will enable timely publication of results, and the 
aims is to bolster industrial technology. Until now, it was 
necessary to secure advance permission from NEDO 
when desiring to publish results obtained up to that time. 
In contrast, the new system for reporting has been 
revised, greatly simplifying the procedures. 


Last year, NEDO initiated a “NEDO Activation Com- 
mittee,” and through a questionnaire survey of R&D 
consignees, it worked out a strategy for improving the 
efficiency of research operations. In the survey, there 
were many voices calling for simplifying procedures for 
reporting results. Since this will prove useful for leading- 
edge fields being promoted by industry and for future 
development in basic technological fields, the reporting 
system was improved, making it easier to publish results. 
The number of cases of research result reports is between 
1000 to 2000 per year. 


Industrial Technology Council Releases Industrial 
S&T Research, Development Policy 


94FE0835G Tokyo NIKKAN KOGYO SHIMBUN 
in Japanese 15 Jun 94 p 2 


[FBIS Translated Text] On 14 June, the advisory organ 
to the Ministry of International Trade and Industry 
(MITI), the Research and Development Policy Com- 
mittee of the Industrial Technology Council (chairman 
Hiroshi Inose, director of the Science and Technology 
Information Center) released “Industrial Science and 
Technology Research and Development Policy,” which 
detailed comprehensively the directions and means of 
promoting technological R&D in MITI. 


While it calls for a basic expansion of the government's 
R&D budget, it emphasizes efficient distribution of 
limited resources, particularly stressing the creation of a 
basic technological infrastructure for research and devel- 
opment. Moreover, in state sponsored projects, priority 
is assigned to those that can be predicted to have some 
far reaching effect on the economy and on society, and 
should have the flexibility to allow for both revision and 
interruption at the stages of evaluation of research. 


The special features of the directive for the first time 
spell out the role of personnel, information, facilities, 
equipment, intellectual property rights, restrictions and 
systems within the technology infrastructure and clarify 
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for the first time the “stage” for R&D activities as being 
both local and international in scope. 


It categorized the principal themes into nine areas of a 
“common base technology,” including ‘new materials 
technology” based on superconductor technology, “‘bio- 
technology”, “electronics, information and communica- 
tions technology,” “mechanical, aeronautics and space 
technology,” “instrumentation for medicine and wel- 
fare,” “human, life, and social technology,” ‘energy and 
environmental technology,” and “standards, bases, and 


instrumental standards technology.” 


The report stresses the importance of promoting the 
academic, industrial and government sectors, and pro- 
viding a free and competitive environment based on the 
reality that 80 percent of Japan’s R&D is carried out by 
the private sector. It maintains that the state must itself 
carry out R&D that involves both great risk and great 
value to the public. More specifically, it assigns priority 
to technology that: 


(1) is basic and creative, 
(2) addresses both local and international issues 


(3) aims at improving the general livelihood and empha- 
sizes the need to consider carefully more simplified 
administrative procedures and more open, rigorous 
evaluations. 


Urgent ‘asks include elevating the research laboratories 
of the Agency of Industrial Science and Technology to 
world-class centers of excellence, forging a policy to 
provide both financial and fiscal support to venture 
businesses that promote creative R&D, and relaxing 
restrictions that impede development. 


Japan, France to Hold Ministerial Level S&T 
Symposium 

94FE0835H Tokyo NIHON KEIZAI SHIMBUN 
in Japanese 24 June 94 p 9 


[FBIS Translated Text] In September, the governments 
of Japan and France will hold a “Japan-France Science 
and Technology Symposium” in Tokyo with cabinet- 
level ministers participating for the first time, in order to 
work out the future aspects of science and technology 
cooperation between the two nations. This was agreed to 
by high-level representatives at a meeting on such coop- 
eration held recently in Paris. At the meeting, both sides 
basically agreed on new research cooperation in such 
fields as “environment” and “aging.” 


The Japan France Science and Technology Symposium 
will be headed on the Japan side by M. Konoe, director 
of the Science and Technology Agency, and on the 
French side by M. Fillon, Minister of Higher Education 
and Research. There will be a total of 30 participants 
who are high-level members of ministries related to 
science and technology. The objectives include com- 
paring the systems for development of science and 
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technology in both countries and evaluation of results of 
science and technology up to the present. 


Japan and France have been cooperating in 57 areas 
including nuclear power, and these will be reviewed from 
a broader perspective. The French delegation is expected 
to include representatives from the industrial sector, 
Plans call for discussing views on technological exchange 
in the private sector in such areas as industrial 
technology. 


France has also called for establishing a specialist sub- 
committee to promote cooperation in the fields of the 
environment and aging. The specifics of this will be 
worked out at the administrative level. 


MITI to Promete New Technology Development 
in FY95 


94FE0835i iokyo NIKKAN KOGYO SHIMBUN 
in Japanese 20 Jur 94 p 1 


[FBIS Translated Text] As one mainstay of its policy for 
FY 95, the Ministry of International Trade and Industry 
(MITI) has established a policy that incorporates promo- 
tion of new technology in order to create new markets. 
Specifically, it will implement policy for: 


(1) exchange and mobility among scientists, 


(2) establishment of social capital related to advanced 
R&D facilities, 


(3) support for the operationalization of new technolo- 
gies, 


(4) establishment of a systern for intellectual property 


rights. 


For this purpose, it is considering measures that expand 
public support for exchange of Japanese and foreign 
scientists and among academic, industrial and govern- 
ment sectors, relaxing restrictions on outside work for 
public servants, establishing a technology base of soft- 
ware to promote leading edge R&D, forming a research 
information network, and establishing favorable systems 
of taxation. 


The report of the Subcommittee on International Coop- 
eration in Research of the Industrial Technology Council 
also proposes aggressive promotion of international joint 
research aimed at “establishing a new technology 
nation,” and new R&D will be essential to create the new 
industries that will form the nucleus for future industrial 


policy. 


In order to promote the transformation of the industrial 
structure, MITI maintains that it is necessary to facili- 
tate the restructuring of existing industries and open new 
fields in order to create new employment opportunities. 
It is reviewing existing systems, regulations and practices 
and by strengthening international cooperative relations 
is considering meeting this demand for new technology 
development. 
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Japan is weak in leading technologies, and fro FY95 it 
will provide the relevant environments by building up a 
new structure for technology development. Four strate- 
gies are being considered. First, in order to create an 
environment in which scientists can easily exhibit their 
potential, MITI will increase the degree of freedom they 
have by promoting both exchanges and mobility. Specif- 
ically this will involve expanding research exchange 
projects, taking measures to support researchers,and 
strengthening the means for continuation of annuities. It 
will also reform regulations so as to loosen restrictions on 
outside employment by scientists and government edu- 
cators, and establish bases for domestic and foreign 
scientists to work jointly on high level research. 


In the area of social capital infrastructure, it will provide 
high level R&D facilities, basic resources in software, 
such as databases related to scientific information, bio- 
logical information, and technology, and establish inter- 
ministerial and interdisciplirary networks. In order to 
operationalize the new technologies emerging from such 
R&D activity, it is considering strengthening assistance, 
starting with funding. In addition to stimulating private 
funding, the ministry seeks to provide a system for 
strengthening functions of public agencies such as cen- 
ters for promoting core technology research, and funds 
to establish and cultivate industrial infrastructure so that 
public funding can be promoted more smoothly. 


It will strive to eliminate major factors that obstruct the 
raising of capital by venture businesses, for example by 
abolishing limits on the number of public offerings of 
OTC stocks per week, and relaxing restrictions on invest- 
ment trusts. It will also review the implementation of 
systems related to intellectual property rights, such as 
creating systems for the return and implementation of 
patents in state-consigned R&D, and reducing the 
reviewing bodies so that rights from R&D can provide 
greater motivation for scientists. 


Advisory Committee for Energy Supports Clean 
Coal Policy 


94FE0835J Tokyo NIKKAN KOGYO SHIMBUN 
in Japanese 17 Jun 94 p 2 


[FBIS Tanslated Text] The coal section of the Advisory 
Committee for Energy (advisory body of the Minister of 
International Trade and Industry) chaired by Itsuhei 
Yamazawa, Professor at Hitotsubashi University, pub- 
lished on 16 June an “Interim Report on New Directions 
in Coal Policy” which incorporates measures for stabi- 
lizing the supply of coal in Asia and the Pacific region, 
for which an increase in demand is anticipated, and 
measures to deal with environmental issues that accom- 
pany the consumption of coal. 


While coal, in comparison to other resources, is cheap 
and the supply is stable, there is a great possibility that 
the demand will change sue to the rapid growth of the 
economies of such countries as China and India. The 
committee affirms that Japan should provide policy 
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leadership for the neighboring countries and, on the 
basis f an accurate estimate of needs. affirms the neces- 
sity for an action plan on two points: technical develop- 
ment aimed at ‘ighly efficient utilization of resources 
and support with respect to pollution of the Asian 
environment. 


The Action Plan for Development of Technology for 
Highly Efficient Energy Utilization calls for basic, key 
research, including: 


(1) the development of pressure-flow bed power gener- 
ation technology and of coal-gasified compound 
cycle power generation; 


(2) promotion of technology for using coal to produce 
hydrogen, 


(3) understanding the mechanisms of coal combustion 
and developing special databases for these areas. 


East Asia depends on coal for 100 percent of its energy, 
and the demand is expected to rise in the future. Hence 
the emphasis on concern about acid rain, which accom- 
panies the emission of nitrides (NOx) and sulfides (SOx). 
The “Clean Coal International Cooperation Action 
Pian” regards as critical the promotion of appropriate 
cooperation corresponding to the levels in each country, 
and proposes a master plan which realizes the utilization 
of coal and the implementation of a model for the 
removal of sulfur. 


To secure stability of coal in the Asia-Pacific region, the 
Ministry proposes activating the exchange of informa- 
tion and opinion. This fall, the first Seminar on the 
Demand for Coal under APEC will open in Tokyo, and 
a request has been made to establish inside of MITI an 
International Coal Market Problem Advisory Council 
(provisional name) 


MITI to Establish Association to Evaluate 
Technology Transfer, Cooperation Policy for 
Asian Countries 


94FE0836A Tokyo NIKKAN KOGYO SHIMBUN 
in Japanese | Jul 94 p 1 


[FBIS Translated Text] Within this year, the Ministry of 
International Trade and Industry (MITI) will call for the 
establishment of a “Development Engineering Associa- 
tion” consisting of international members from 
industry, government and academe in order to support 
manufacturing industries planning overseas develop- 
ment and to promote technological independence in 
developing countries. It will consider the means for 
appropriate transfer of technology and cooperation, 
training of personnel, reform of the educational curricula 
of universities, and development of measures to evaluate 
the performance of official development assistance 
(ODA), emphasizing the economic conditions in the 
target countries. 


While the number of corporations moving to Asian 
countries has increased, due to the increased value of the 
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yen, few people are capable of managing technology 
transfer. And while Japan may be proud of its ODA 
record, its effectiveness has received some criticism. The 
association, which will attempt to expand manufacturing 
technology on the basis of regional characteristics, 
reported!y is the only one of its kind. 


The new Development Engineering Association will 
investigate in detail the means for international cooper- 
ation from the standpoint of both engineering and social 
sciences in order to meet the technological needs and 
industrial potentials, which differ by country and region. 
Already the ASEAN and NIES countries, as well as 
China, are moving ahead positively in this regard and 
the Japan International Cooperation Agency (JICA) and 
Japan Economic Trade Organization (JETRO) have 
announced their cooperation. 


An organizing committee is scheduled to be established 
in August. It is taking the form of an academic associa- 
tion so that Japan and the developing countries can 
cooperate on an equal footing, and in order to further 
education and research in the area of “localized tech- 
nical cooperation,” which is lagging behind even in 
Japan. 


In conventional engineering education, various indepen- 
dent fields were established, but these were not tied to 
progress and development that address issues of regional 
economics and management. The specific measures to 
be taken now include holding traveling symposia 2nd 
seminars four times a year and establishing subcommit- 
tees on such topics as: 


(1) effective technology transfer policy, 
(2) means of training personnel, 


(3) establishing the minimum technology requirements 
for the target countries. 


MITI will seek the cooperation of officials in the Min- 
istry of Foreign Affairs, the Ministry of Education, the 
Ministry of Posts and Telecommunications, and the 
Construction Ministry, and in the future will develop a 
public non-profit corporation consisting of 100 manu- 
facturers and other industrialists and about 1000 
scientists (individual members). 


NEDO Announces R&D Plan for FY94 


94FE0836B Tokyo NIKKEI SANGYO SHIMBUN 
in Japanese 6 Jul 94 p 5 


[FBIS Translated Text] On 5 July, the National Energy 
Development Organization (NEDO) announced is basic 
plans for research and development projects for 1994. In 
order to respond to the heightened importance of pro- 
tecting the global environment and of international 
cooperation in technology transfer vis a vis the devel- 
oping nations, it is expanding to include international 
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joint rese.rch in the fields of the environment and 
industrial technology. It is reducing funding in the con- 
ventional areas of new energy and energy conservation 
technology, which is slated to amount to ¥ 115.7 billion, 
which is a 0.6% decrease over the previous year. 


Funding for environmental technology will amount to 
¥ 9.86 billion, a 19.5% increase over the previous year. It 
includes expansion of the project on transfer of tech- 
nology for desulphurization of coal, aimed at the devel- 
oping nations. Similarly, for industrial technology- 
related items, the amount will be ¥ 22.3 billion , which is 
a 1.4% increase, which assigns priority to support of 
developing countries for quality control technology, 
under ODA. 


In the energy field, there has been a shrinking of projects 
in petroleum energy replacement technology, with 
project funding at ¥ 78.7 billion, a 1.4% decrease over 
the previous year. 


MAFF Announces Development, Promotion Policy 
for Biotechnology 


94FE0836C Tokyo, KAGAKU KOGYO N/?PO 
in Japanese 23 Jun 94 p 5 


[FBIS Translated Text] At a Ministry of Agriculture, 
Forestry and Fisheries (MAFF) technology conference 
held on 21 June, the Technology Conference Office 
presented a report on development and promotion 
policy from the standpoint of actualizing biotechnology 
and promoting its industrialization. 


This is the first time that such a report has been 
published. The background to this report includes the lag 
in research and development in botany ,including the 
paucity of field tests in comparison with western coun- 
tries, the caution directed towards the mood to reduce 
research and development in businesses owing to the 
stagnation of the economy, and the objective of dispel- 
ling consumer uneasiness over genetically engineered 
foods, which will will become a reality in the near future. 
In particular, the report is looking towards promoting 
the practical realization of genetically engineered plants 


Up until the time of the report, the policy for promoting 
research and development included: 


1. Vigorous promotion of the development of basic 
technology in MAFF research units. 


2. Promotion of the practical realization of genetically 
engineered plants. 


3. Promotion of training of personnel through aggres- 
sive exchange of research between institutions at 
home and abroad. 


4. Realization of a research base, to include the securing 
of genetic resources and establishing DNA banks. 
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The measures taken by MAFF with regard to intellectual 
property rights in biotechnology include: 


1. Clarification of standards for patent applications and 
aggressive filing of applications for basic patents 
(especially overseas) 


2. Collection, analysis and checking of patent informa- 
tion, including the most recent information on intel- 
lectual property rights, including in foreign countries 
and on this basis, providing comprehensive guidance 
and systematic information to the research units. 


3. Promoting training and consciousness raising for 
researchers and administrators in the research units. 


Finally, in order to foster public acceptance, MAFF 
intends to: 


1. Promote the publication of accurate, easy- 
to-understand information on genetic engineering 
technology and the results of research, measures 
taken to guarantee safety, and safety evaluation data. 


2. Wage public acceptance campaigns which will show 
information on the development of genetically engi- 
neered products and on specific products which will 
be of interest to consumers. 


3. Promote understanding by the younger generation of 
biotechnology. 


4. Conduct public acceptance campaigns through coop- 
eration with business, the government and academic 
institutions. 


5. Properly implement policies on the use of genetically 
engineered materials. 


ANRE to Reinforce Technology Cooperation to 
China in Refinery Area 


94FE0836D Tokyo KAGAKU KOGYO NIPPO 
in Japanese 12 May 94 p 12 


{[FBIS Translated Text] While working towards coopera- 
tion in petroleum development, the Agency of Natural 
Resources and Energy (ANRE) will further technical coop- 
eration in the refinery area through the National Energy 
Development Office (NEDO) and the Petroleum Energy 
Center (PEC). It has already initiated a dynamic recovery 
facility demonstration project ivolving a fluidized catalytic 
cracker (FCC) and technical cooperation in desulphuriza- 
tion of plant discharges, and now, aiming at exchange of 
personnel, the agency is emphasizing the urgency of Sino- 
Japanese cooperation in the petroleum area. 


Japan’s focus of cooperation in the petroleum area has 
been in the importing of crude oil from countries of the 
Middle East and relations with that region have accord- 
ingly become strong. From this point forward, in addition 
to the Middle East,, collaboration with the Asia- Pacific 
region, including China, cannot be overlooked in consid- 
ering the effective supply of petroleum products to Japan. 
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Now that China has opened up its mineral areas for the 
development of petroleum resources, this has given 
impetus to significant projects, but in downstream fields, 
exchanges have not been well developed. For this reason, 
ANRE initiated a demonstration project for a dynamic 
recovery facility involving a fluidized catalytic converter 
(FCC) as a new enterprise for NEDO starting in 1993. 


This represents a project for international cooperation in 
the efficient utilization of energy. It involves the instal- 
lation of a model dynamic recovery plant in the FCC 
emission gas line in operation at a refinery in order to 
reduce the utilization of energy at the plant by recovery 
as mechanical and electrical power. It plans to dissemi- 
nate and activate dynamic recovery technology through 
practical implementation of this project. 


Plans call for locating the project site at ihe Victory Oil 
Refinery of the Qi Lu Petrochemical Company. The 
targeted FCC treatment capacity of the site is 30,000 bbl 
per day, and Chiyoda Corp. wil participate.. Practically 
none of the refineries in China have installed desulphu- 
rizers in their boilers or FCCs. In order to respond to the 
growing public demand to address environmental prob- 
lems, the need has grown for simple desulphurizers that 
meet actual conditions in China. For this reason, the 
PEC has, from 1993, become substantially involved in 
international joint research projects aimed at reducing 
the load on the environment in the areas of refining and 
use of petroleum products. 


With respect to China, in carrying out the research and 
development, the Center currently plans to establish 
cooperation in research on the basis of: 


(1) the current state of utilization of by-products in the 
removal of sulfur from waste smoke, 


(2) the composition and quantity of discharged smoke 
and gases, 


(3) survey and analysis of costs. 


Agency for Cultural Affairs Establishes Council to 
Examine Copyrights for Multimedia 


94FE0836E Tokyo DEMPA SHIMBUN in Japanese 
14 Jul 94 pl 


[FBIS Translated Text] An organizing committee has 
been formed from eight groups of multimedia producers 
to establish a “Multimedia Producers Liaison Council” 
(provisional name) to examine the issues of copyrights, 
recognizing that the age of multimedia has become a 
reality. Activities are slated to begin in the middle of 
next month (August 94). This stems from the impetus 
from the Agency for Cultural Affairs to establish a 
council for groups of owners of rights to, and groups of 
producers of multimedia related products. The copyright 
group activated the “copyright liaison organization on 
multimedia issues” on | July. 


The Agency for Cultural Affairs has determined that it is 
necessary to establish a system that can deal with the 
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eventuality that by 2010 a multimedia environment will 
be realized in which all households will be connected by 
optical communication network, as reported to the Min- 
istry of Posts and Telecommunications (MPT) by the 
Telecommunications Council. 


The council has compiled and is studying plans for 
establishing a copyright system for multimedia, such as 
implementing a system for collection of information user 
fees over optical fiber network, and creation of databases 
of works realized as graphic images and sound, as well as 
expansion of a system of collection and control by field 
category of copyrights that have been applied for, for 
conventional existing music, novels, and scripts. 


The organizations that comprise the Multimedia Devel- 
opers Liaison Committee include the FM Towns Consor- 
tium, which is a group of developers of FM Towns 
software, the Computer Software Copyright Association, 
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made up of business and game software houses for the 
protection of copyrights, groups of producers of interactive 
digital sound and graphics, including DAVIS, the Japan 
Audience Educational Association, the Japan Electronic 
Machine Association, the Multimedia CD Consortium, 
and the Multimedia Software Promotion Association. 


The spread of MPEGI (video CD) and the distribution 
of multimedia software in the form of inclusions in 
books and magazines in bookstores has entered society 
very rapidly, without waiting for the installation of fiber 
optic networks. The field of products being used, media, 
and hardware, covers a wide range and many say that it 
is impossible for each group in the industry to research 
and respond separately. Expectations are now directed at 
the roles that will be played by the associations. The 
organizing committee will establish an operations office 
in the Computer Software Copyright Association. 
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MHI, KHI To Develop 100-Seat Jtliners 


94FE0882A Tokyo NIHON KEIZAI SHIMBUN 
in Japanese 2 Aug 94 p | 


[FBIS Translated Text] 


Development Projects With Boeing and China for 
Small-sized Passenger Jets 


Mitsubishi Heavy Industries, Kawasaki Heavy Indus- 
tries and other Japanese aircraft manufacturers have 
firmed up plans for developing small, 100-seat jet pas- 
senger planes (YSX) via joint international projects. The 
YSX program initially looked at developing 100- 
passenger jetliners in cooperation with China and the 
Boeing Corporation of the United States, and 70- 
passenger jetliners in cooperation with European aircraft 
makers, but word has been passed along to the European 
makers that plans for developing 70-passenger jetliners 
have been put on ice. This decision appears to have been 
reached based on the view that 100-passenger jetliners 
would be more in keeping with demand trends. Negoti- 
ations with Boeing will soon get underway in earnest 
regarding specifics such as how work on the design and 
manufacture of the airframe will be divided up and 
where final assembly will be carried out. 


Studies on commercializing the YSX program were 
begun in fiscal 1989 by the Japan Aircraft Development 
Corporation (JADC) under the jurisdiction of the Min- 
istry of International Trade and Industry (MITI). JADC 
is funded by MHI, KHI and other Japanese aircraft 
manufacturers. Initial plans called for the development 
of 70-seat transport planes that would fly between cities 
in outlying regions of Japan. However, plans began to 
take shape last year for a joint project with Boeing aimed 
at developing a 100-passenger airframe, and China has 
also been included in these talks, which have progressed 
with a view toward expanding the aircraft market. A 
100-passenger jetliner will also be capable of fulfilling 
demand for medium range flights, to include certain 
overseas routes. 


Had the decision been made to go with the 70-passenger 
airframe, the French-Italian joint venture of ATR and 
other European aircraft manufacturers were considered 
the most likely partners for a joint international project 
of this sort. However, future market predictions led to 
strong support here for a 100-seat jetliner, and during a 
visit to Europe last week, executives from JADC and 
Japanese aircraft manufacturers informed their Euro- 
pean counterparts that “the concept for a 70-seat air- 
frame has been put on ice for the time being.” 


Japan has already dispatched engineers to Boeing head- 
quarters in Seattle, Washington, where they are studying 
the feasibility of parts sharing between the YSX and 
Boeing’s new “B737X.” 
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Research on Robotics for Space 


43070003A Tokyo NASDA REPORT in English 
May 94 pp 3-4 


[Article: “Research on Robotics for Space: Application 
of Japanese Robot Tec!:nology to Space’) 


[FBIS Transcribed Text] Japanese robot technology is 
expected to be widely applied in space to make Japan's 
future space activities more reliable and effective. 


Activities in space on the moon, or on other planets are 
performed under temperature, gravity, and radiation 
conditions, quite different from those on Earth. 


Such extreme environments need robots which can per- 
form required missions in unmanned systems without 
error, or perform parts of astronauts’ jobs in manned 
sysiems on their behalf. 


In this context, NASDA is now developing two different 
kinds of robots. One is the Japanese Experiment Module 
Remote Manipulator (JEMRMS), which is to be oper- 
ated by an astronaut from the Japanese Experiment 
Module (JEM). The other is a robot arm attached to 
Engineering Test Satellite-Vli, which will be remotely 
controlled from the Earth. 


With potential robot functions required for future space 
activities in mind, NASDA’s Office of Research and 
Development is pursuing research on element and 
system technologies which are essential for developing 
the next-generation space robots. 


The research is classified into three categories: 


(1) Orbital servicing robot 


This research focuses on new technology concepts and 
sophistication of ETS-VII robotics with a view to con- 
tributing to the technological advancement of the orbital 
servicing vehicle (OSV). OSV will provide such func- 
tions as assemblirg, repairing, and parts-changing to a 
spacecraft and space-platforms in orbit. 


Various technical studies are being conducted to enable 
OSV to capture a spacecraft with its robot arm. The two 
studies below use experimental models and computer 
simulation; 


(a) Image recognition technology enabling OSV to ren- 
dezvous with a spacecraft in space and capture it 
with the robot arm. 


(b) Arm control technology to reduce the potential 
burden on the robot arm during spacecraft capture 
and to produce the desirable arm shape. 


In the future, new studies will investigate robot applica- 
tions and robot interfaces which will enable robotization 
of tasks requiring precise works such as repair and 
assembly tasks currently performed by astronauts by 
extravehicular activity. 
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(2) Robotics for lunar exploration 


Under a technological research program for developing 
robotics, the following research projects were initiated 
for lunar exploration in 1993 


(a) Evaluate running, turning and stabilizing abilities of 
a trial six-wheel robot by a simulated lunar running 
test and a computer simulation, 


(b) Explore effective ways of correlating position infor- 
mation from a lunar map and geological data 
obtained from CAD with picture data transmitted by 
a robot on the moon. 


In the future, this work will incorporate comprehensive 
operation tests including piloted controls from ground 
operators as well as creation of over-all mission systems. 


(3) Robot simulator 


In order to ensure more accurate and effective robot 
operations within such communications restraints as time- 
lag or limited transmission capacity inherent to remote- 
controlled space robots, it will be necessary to develop a 
robot simulator which accurately predicts and simulates 
conditions of remotely located robots for operation. 


Simulation technology is now being developed as a 
practical application of the research to operate the above 
OSV and lunar exploration robots. 


IML Experiment: Mixing of Melt of 
Multicomponent of Compound Semiconductor 


43070003B Tokyo NASDA REPORT in English 
May 94 pp 5-6 


[Article by Dr. Akira Hirata, principal investigator and 
director, Environmental Safety Center, Waseda Univer- 
sity: “Outline of IML-2 Experiment Themes: Mixing of 
Melt of Multicomponent of Compound Semiconductor”’] 





JPRS-JS /-94-038 
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[FBIS Transcribed Text] With recent developments in 
the electronics industry, high quality compound semi- 
conductors are demanded as device materials. In micro- 
gravity, since gravity convection due to density differ- 
ence and sedimentation are negligibly small, it should be 
possible to create high-quality alloys and compound 
semiconductors composed of multiple components with 
different densities, with atomic level uniformity and 
without any segregation. However, the molecular diffu- 
sion rates are so small that it takes much time for 
uniform mixing of melt. Therefore, it is very difficult to 
obtain high-quality materials with completely uniform 
composition in time-limited experiments. 


The objectives of this investigation are to develop a new 
technique for uniform mixing of the compound semicon- 
ductors composed of multiple components with different 
densities and with gravity segregation utilizing 
Marangoni convection (interfacial tension gradient 
driven convection) due to a concentration difference on 
the free interface of melt, and to clarify real Marangoni 
convection induced by concentration gradient without 
any gravity convection, to obtain counter molecular 
diffusivity of molten compound semiconductors and to 
compare mixing by Marangoni convection with that by 
molecular diffusion only. 


In this experiment, two kinds of solid material composed 
of pure components (In, GaSb, Sb) in layers are melted 
to obtain a compound semiconductor in microgravity. 
One group (4 samples: M-1, M-2, M-3, M-3’) is kept to 
induce Marangoni convection by the free interface after 
the melting, and the other group (2 samples: D-1, D-2) is 
kept under a condition where only molecular diffusion 
occurs (no free interface). After the experiment, the 
melted materials are solidified. Concentration distribu- 
tions of each component, shape of crystals and size of 
crystal particulates are evaluated, and the effects of the 
Marangoni convection and the molecular diffusion com- 
pound semiconductor are clarified. 
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Figure 1. Sample Configuration in Cartridge for Shuttle Experiment 
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Figure 2. In Concentration in In-Sb System Mixed by 
Molecular Diffusion Only 
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Figure 3. Transient of Interfacial Velocity Induced by 
Marangoni Convection Due to Concentration Difference 
(Numerical calculation/Cylindrical model): Velocity is 
initially quite high and suppressed with oscillation 
through the mixing process (Self-suppression). 
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Personnel Exchange Program for International 
Cooperation in Space 

43070003C Tokyo NASDA REPORT in English 
May 94 p 9 


[Article: “Personnel Exchange Program: International 
Cooperation in Space Well Under Way for Better Under- 
standing’’] 


[FBIS Translated Text] The Personnel Exchange Pro- 
gram is an ongoing international cooperative project in 
the field of space development in which NASDA and 


participating agencies exchange research personnel. The 
researchers below are currently visiting Japan under the 
exchange program. 


(1) One year program with ESA, starting in April, 1993. 


¢ Dr. Alan Gonfalone from France; examining research 
cooperation on space experiment between Japan and 
Europe, ai the Space Experiment Department. 

Mr. Jan Persson from Sweden; research on thermal 
and environmental control for spacecraft, at the 
Thermal and Structural Engineering Laboratory. 
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(2) Three-year program between NASDA’s Tracking and 
Data Acquisition Department and NASA’s Space 
Operation Department, starting in August, 1991. 


e Dr. Albert Chang; research on coordination of 
tracking and control cooperation/under STA fellow- 
ships, at the Tracking and Control Center (1 year 
from November 1993). 

e Ms. Teresa McDonald; research on spacecraft fault 
tolerance, at the Guidance and Control Laboratory. 


(3) Sixteen-month program with CNES, starting in Jan- 
uary 1994, 


e Mr. Alain Beal from France; research on automated 
operation of space robots, at the Systems Design and 
Analysis Laboratory. 


(4) Two-year NASDA’s-fellowship, starting in October 
1993. 


e Dr. Ake Rosenqvist from Sweden; inspection of envi- 
ronment by using SAR, OPS, etc., at the Earth Obser- 
vation Center. 


The personnel exchange program between Japan and 
ESA was established in 1981 under the exchange notes 
on their cooperation. In this program, NASDA has 
received one person or two from ESA every year for a 
one-year stay in Japan since 1984. At the same time, 
NASDA has been dispatching researchers to ESA for 
periods of one year. 


The NASDA/NASA cooperative project on tracking and 
control is a mutual exchange of experts. Its purpose is to 
coordinate international supportive activities for data 
relay and tracking satellite systems. NASDA has already 
sent three experts to the Goddard Space Flight Center. 


Under the STA fellowships program created by the 
Science and Technology Agency of Japan, scientists of 
different countries apply to conduct research in Japan. 
In this context, NASDA plans to admit an American 
researcher in May this year. This researcher will be 
assigned to NASDA’s Office of Space Environment 
Utilization Promotion. 


At the Toulouse Space Center of CNES, a NASDA’s 
person is now staying under a one-year research program, 
which is a NASDA/CNES joint cooperative project. 
NASDA hopes to further strengthen cooperative relations 
with CNES through the personnel exchange programs. 


NASDA sincerely hopes that these exchange programs 
will lead to more effective and fruitful joint projects in 
the future. 


First International Meeting for Earth Science and 
Technology Research 


43070003D Tokyo NASDA REPORT in English 
May 94 p 10 


[Article: “Meeting for Earth Science and Technology 
Research: First International Meeting on Global 
Research Network System”’} 
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[FBIS Translated Text] A general meeting on studies for 
datasets production was held in Tokyo on 24 and 25 
January in 1994. It was attended by Japanese and foreign 
Earth science researchers and was the first intern:tional 
meeting of its kind. 


The purpose of this project is to study production of 
fundamental and common datasets for Earth science and 
technology research. It will integrate and process various 
data from Earth observation satellites, ground stations 
and other sources to clarify environmental change mech- 
anisms in the Asia-Pacific region. 


The meeting was organized jointly by the Science and 
Technology Agency (STA) and NASDA to discuss and 
adopt the five-year research plans as well as their smooth 
implementation. Datasets standardization, together with 
reports of the five working groups ( hydrology dataset, 
vegetation dataset, oceanography dataset, desertification 
dataset, and fundamental mapping) was also discussed. 
As a project coordinator, NASDA served as secretariat of 
the meeting. 


The project is the first research theme in theGlobal 
Research Network System” initiated by STA in 1993. It 
seeks to facilitate R&D activities on setting up personal 
and information networks for effective collaboration 
with foreign research institutes. 


Meeting attendees included 39 foreign participants from 
Australia, Thailand, China, Indonesia, Malaysia, New 
Zealand, India, the United States, and ESA, and 56 
Japanese researchers. 


JERS-1 Provides Mosaic Image of Amazon by SAR 


43070003E Tokyo NASDA REPORT in English 
May 94 p 11 


[Article: “Image From Space Earth Observation Center: 
Mosaic Image of The Amazon”’] 


[FBIS Transcribed Text] The picture shown below is a 
mosaic image of the Amazon taken by the synthetic 
aperture radar (SAR) onboard Japanese Earth Resources 
Satellite-1 (JERS-1). SAR can easily observe the tropical 
jungle of the Amazon, regardless cloudy conditions. This 
image shows the area from 0°N. to 5°S. latitude and from 
50°W. to 65°W. longitude. It is one out of a total of 90 
mosaic images. The satellite collects data covering a 
swath width of 75km, shifting itself about 60 km to the 
west over the equator every day. It can thus observe a 
wide area by operating over several days. 


The dark stripe inside the rectangle on the above right of 
the picture indicates forest cutover (see the enlarged 
picture on the right). SAR can distinguish shrubbery or 
desert areas and dense forests by using the 23 cm 
wavelength microwave. The white line along the river in 
the rectangle suggests some relations between past floods 
and the subsequent regeneration of the forest. 


It is important to watch the changes in tropical rain 
forests closely, since the rain forests are linked with 
global environmental changes. 
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mosaic image of the Amazon. 


MOSAICED IMAGI 
OF JERSISAR 


In this context, SAR’s wider coverage and all-weather 
observation are expected to play significant roles in mon- 
itoring tropical rain forests and the Earth environment. 


Successful Orbital Re-entry Experiment 


43070003F Tokyo NASDA REPORT in English 
Jul 94 pp 7-8 


[Article: “‘Successful Orbital Re-entry Experiment: 
Various Useful Data Transmitted”’] 


[FBIS Transcribed Text] NASDA and the National Aero- 
space Laboratory (NAL) successfully completed the 
Orbital Re-entry Experiment (OREX) which was launched 
by the First H-II Test Rocket on 4 February this year. The 
experiment flew, as scheduled, and various data related to 
atmospheric re-entry was smoothly transmitted to the 
ground stations. The OREX vehicle, named “Ryusei” 
(“‘shooting star’’) after being placed into orbit by the H-II 
rocket, thus produced the expected results. 


As a part of R&D for HOPE (H-II Orbiting Plane), 
OREX is designed not only to accumulate design and 
manufacturing technology for the body of a vehicle 
suitable for re-entry into the atmosphere from orbit, but 
also to acquire various data related to re-entry. This 
includes data on aerodynamics and aerodynamic 
heating, heat-resistant structures, communications 
blackout, and navigation using the Global Positioning 
System (GPS). 
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enlarged picture 





The next picture is of “Ryusei” at the launch site. 
“Ryusei” has a blunt-cone shape with a nose radius of 
1.35m and a diameter of 3.4m. It is 1.46m high and 
weighs 865 kg at launch and 761 kg at re-entry. One of 
the prominent features of “Ryusei” is that its front side, 
which is subject to aerodynamic heating during atmo- 
spheric re-entry, is made of heat-resistant and thermal 
protective materials, since these materials are planned to 
be used for HOPE. Moreover, to obtain different kinds 
of data during reentry into the atmosphere, several 
sensors, jointly developed by NASDA and NAL, were 
installed in the vehicle. 


The flight profile of “Ryusei” is shown in Figure 1. 
“Ryusei” was launched by the First H-II Test Vehicle at 
7:20 on 4 February 1994 and placed into a 450 km circular 
orbit 14 minutes after the launch. At | hour and 40 
minutes after the launch, the Tanegashima Space Center 
started to receive radio signals from “Ryusei” which had 
completed one revolution around the Earth. At | hour and 
41 minutes, the vehicle began to fire retrothrusters for the 
de-orbit burn, and successfully completed the de-orbit 
burn at | hour and 46 minutes. Its radio signal was then 
detected by the ship and airplane standing by in the 
Central Pacific Ocean as well as by the Christmas Islands 
Downrange Station of the Republic of Kiribati at 2 hours 
and | minute after the launch. Soon after that, communi- 
cation blackout, a typical phenomenon during re-entry, 
was observed by these stations for about 5 minutes from 2 
hours and 3 minutes after the launch. This phenomenon 
happens when radio signals from the vehicle are reflected, 
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[Photo] “Ryusei” at the Launch Site 
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scattered and absorbed by the plasma surrounding the 
vehicle. The plasma is produced by the strong shock wave 
generated at the front of the vehicle during reentry. In this 
period, the vehicle was exposed to the most severe aero- 
dynamic heating, and the vehicle condition was measured 
by sensors and recorded in the on-board data memory. 


At 2 hours and 5 minutes after launch, each of these 
stations resumed receiving radio signals from 
“Ryusei” and recorded data on the communication 
blackout. The vehicle splashed down at the pre- 
arranged spot of the Central Pacific Ocean about 2 
hours and 13 minutes. The mission flight of ““Ryusei” 
was executed as scheduled. 


The recorded reentry data are still being analyzed by 
NASDA and NAL. The data from the on-board temper- 
ature sensors and the estimated data were compared 
(Fig.2.) and correlated well. In addition, expected data 
are obtained, including 50 different temperature mea- 
surements, 2 surface pressure measurements, and 5 
boundary layer electron density measurements. The 
OREX vehicle thus accomplished its expected mission. 


Research in Fuzzy Logic for Space Application 


43070003G Tokyo NASDA REPORT in English 
Jul 94 pp 9-10 


[Article: “‘Research in Fuzzy Logic for Space Applica- 
tion: Flexible Response to More Sophisticated and Com- 
plicated Navigation, Guidance and Control of a Space- 
craft by Using Fuzzy Logic’’] 
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[FBIS Translated Text] Recently, fuzzy logic has been 
used in various devices and systems, including home 
appliances. Fuzzy logic has a strong potential for a wider 
range of applications to the fields of control, perception 
and decision-making processes. 


This paper describes the current research work on fuzzy 
logic for space applications. 


1. Perspective for space fuzzy logic 


Future space activities require simultaneous and parallel 
mission operations in large complicated systems. 
Existing techniques may not be able to tackle such cases 
effectively or may take a huge amount of money. In this 
context, fuzzy logic, together with the existing trouble- 
shooting techniques, will offer more flexible and wider 
solutions to difficult problems (Fig. 1). It will also bring 
about advanced intelligent and automatic functions in 
future space systems. 


2. Current research activities 


In the field of spacecraft navigation, guidance and con- 
trol, research on fuzzy logic is being coordinated using 
the Engineering Test Satellite-VII (ETS-VII) as a trial 
model. Some examples are summarized below. 


(a) Selection of thruster controls 


A rendezvous-docking spacecraft usually has complex 
thruster controls in order to avoid discharging its gasjet 
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over a target spacecraft. In such case, the thrusters can be 
preselected to generate forces and torques in a different 
direction from the target spacecraft on the ground with less 
difficulty. However, it is not easy to decide optimal 
arrangements (minimizing discharged gas jet against the 
target spacecraft and fuel consumption) for ensuring the 
spacecraft’s six-degree of freedorm movements in space. 
Therefore, research is under way on the application of 
fuzzy logic for the optimization of thruster control in orbit. 


(b) Control of image recognition in space 


By using image data of a targei spacecraft from a camera 
aboard the rendezvous docking spacecraft, it is difficult 
to figure out the relative attitude or position, because of 
the poor data quality. Just as a family VTR camera needs 
exposure adjustments to get clearer pictures, image rec- 
ognition in space needs automatic control to achieve a 
clear-cut body line of the spacecraft. To realize such 
control in image recognition in space, the application of 
fuzzy logic is being discussed, especially with regard to 
image quality and parameter adjustments (exposure 
time, lighting, etc.). Fig. 2 shows an image produced 
through computer simulation. In this case, the image has 
too little color contrast to clearly identify the object. In 
Fig. 3 the object image is much clearer since the image 
parameter adjustments are made by fuzzy logic. 





Figure 2. Computer Simulated Image Without Fuzzy 
Logic 
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& target spacecraft. 


Figure 3. The Same Image, But Processed With Fuzzy 
Logic 





(c) Coordinated attitude control in maneuvering 
manipulator arms 


In performing unmanned assembly work in orbit, coor- 
dinated control is required between manipulator arms 
and spacecraft attitude. 


To smoothly implement such coordinated control, it is 
necessary to quantitatively determine the physical 
nature of systems. However, to accurately determine the 
physical nature of a large-scale structure in real time for 
coordinated control is very costly in terms of both 
hardware and software. Consequently, research is being 
conducted to realize a robust control system with simple 
logic, by using fuzzy logic. 


3. Future research themes 


Although fuzzy logic is being widely applied to various 
fields on the ground, it is being applied very slowly in the 
space field. A major reason for such slow application in 
space is related to reliability and safety. Further research 
will be necessary to resolve this matter in the future. 
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Blue LED with High Brightness Developed 


94FE0873A Tokyo KINO ZAIRYO in Japanese 
Vol 14 No 9, Sep 94 pp 5-10 


[Article by Takashi Mukai and Shuji Makamura, Nichia 
Chemical Industries, Ltd., Development Division] 


{[FBIS Translated Text] Blue LEDs were developed using 
a newly developed two- flow MOCVD device. An 
InGaN/AIGaN double-hetero structure was adopted by 
realizing a good-quality InGaN film and a low-resistance 
p-type GaN film. The device characteristics are I, = 20 
mA, V, = 3.6 V, an emission output of 1500 pW, and a 
wavelength of 450 nm. 


1. Introduction 


LEDs (LEDs) that are very efficient in the relatively 
long-wavelength regions of the visible spectrum have 
been made practical. There are, for example, AlGaAs red 
LEDs and AllnGa LEDs. In the green to blue short- 
wavelength region, however, there have not been any 
candela-class high-brightness LEDs. In particular, the 
development of blue LEDs that can be used in ouidvor 
levels of brightness has been awaited. 


As ultraviolet, violet, blue, and green LEDs, there are the 
Group III-V nitrides such as InN, GaN, and AIN. Those 
crystalline materials have features that include a high 
degree of hardness, high thermal conductivity, and high 
melting points. In addition, they have a direct- transition 
band structure, which is advantageous for a light- 
emitting material. By using mixed crystals of the afore- 
mentioned materials, light-emitting devices with emis- 
sion energies ranging from the 2.0-eV band gap of InN to 
the 6.0-eV emission energy of AIN are theoretically 
possible. 


However, there is no substrate that is well-suited for 
growing crystals of those Group III-V nitride materials, 
and, despite the large differences in lattice constants and 
thermal expansion coefficients, sapphire substrates have 
been used. Because of the high nitrogen vapor pressure 
and the high temperatures needed for crystal growth— 
1000°C—the crystallinity of the GaN obtained has been 
poor, and p-type crystals were not made. Consequently, 
the only Group III-V nitride light-emitting devices that 
were made practical in the past were MIS-type LEDs.' 


It has been reported that when an AIN or GaN buffer 
layer is formed by molecular beam epitaxy (MBE) or 
metallo-organic chemical vapor deposition (MOCVD) at 
a low temperature on a sapphire substrate and then a 
GaN film is formed on that at a high temperature, the 
crystallinity and morphology of the GaN will be very 
good.” It has also been reported that a p-n-junction 
LED can be made by irradiating a Mg-doped GaN film 
with an electron beam to obtain a low-resistance p-type 
GaN film.** 


Building upon the foregoing, we discovered that a low- 
resistance p-type GaN film can be obtained by just 
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thermally annealing a Mg- doped GaN film, instead of 
irradiating it with an electron beam.’ We proposed a 
model of the causes of that: when the GaN film 15 being 
grown, the acceptor impurities are deactivated by 
hydrogen.* With ZnSe systems, on the other hand, in 
1991 the 3M Company of the United States successfully 
obtained blue-light laser oscillation and also announced 
a high-output blue-green LED. The R&D of short- 
wavelength LEDs and laser diodes made with GaN 
materials has lagged behind that using ZnSe materials.’ 


To realize a high-brightness blue LED with GaN mate- 
rials, we started with the development of an InGaN film 
then succeeded in growing high-quality InGaN films in 
1992.'° In 1993 we succeeded in getting light emission 
from a GaN/GaN double-hetero-structure LED.'' With 
further improvements, the diode was commercialized in 
the form of a 1000-millicandela InGaN/AlGaN double- 
hetero-structure LED.'” 


2. GaN Film Growth 


We developed a completely new kind of MOCVD device 
to grow GaN films (a two-flow MOCVD device).'*:'4 
Figures | and 2 are conceptual diagrams of the device. In 
this device there are two gas flows for different purposes. 
One is the flow of material gas that is nearly level with 
the substrate (the main flow), and the other is a gas flow 
perpendicular to the substrate (the subflow). The tem- 
perature of the GaN film is 1000°C or higher, and a 
severe thermal convection is presumed to occur above 
the substrate at that time. The purpose of the subflow is 
to suppress rising air currents due to the thermal con- 
vection so that the material gas efficiently hits the 
substrate. 
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Figure 1. Two-Flow MOCVD Device 





The subflow consists of a mixture of hydrogen gas and 
nitrogen gas, and the main flow consists of ammonia gas, 
trimethyl potassium and hydrogen gas. 


As for the crystal characteristics of a GaN film grown 
with a two-flow MOCVD device directly on a sapphire 
substrate, without forming a buffer layer, in hole mea- 
surements the carrier concentration was | x 10'* cm? 
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Figure 2. Principles of Two-Flow MOCVD Reaction 
Device 





and the mobility was 200 cm?/V x s; the surface of 
hexagonal plateaus and hexagonal cones was not mirror- 
like at all.'> On the other hand, in the cases where we 
grew a GaN buffer layer at low temperatures between 
500 and 600°C and then on top of that formed at a high 
temperature of about 1000°C a 4-um GaN film, the 
mobility of the GaN film changed according to the 
thickness of the buffer layer (Figure 3). The mobility of 
the GaN film on a buffer layer about 200 Angstroms 
thick was 600 cm?/V x s at ambient temperature, and 
1500 cm7/V x s at the temperature of liquid nitrogen.* 
Now, the maximum values of mobility obtained are 900 
cm?/V x s at ambient temperature and 3000 cm7/V x s at 
the temperature of liquid nitrogen.'? 
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Figure 3. Dependence of Hole Mobility on Thickness of 
GaN Buffer Layer 





3. Low-Resistance p-type GaN Films 


When GaN was doped with a conventional p-type 
dopant, it did not become p-type GaN. The GaN only 
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became a high-resistance substance. Consequently, p- 
n-junction LEDs could not be formed, and only MIS- 
type LEDs could be made. 


We performed the following sorts of experiments and 
took into consideration the methods of obtaining low- 
resistance p-type GaN and those mechanisms. 


When we measured the specific resistance of Mg-doped 
GaN that did not undergo any processing, the specific 
resistance ranged from 10° to 10° Q x cm. Next, we 
annealed samples of that in a nitrogen atmosphere, using 
temperature as a parameter. Figure 4 shows the results. 
At temperatures at or above 400°C, the specific resis- 
tance suddenly drops.’ We annealed those samples, 
whose specific resistance dropped, in an ammonia-gas 
atmosphere and in a nitrogen atmosphere. Figure 5 
shows the results.* Hardly any changes were seen in the 
specific resistance of the samples that were annealed in a 
nitrogen atmosphere, but the specific resistance of sam- 
ples that were annealed in an ammonia-gas atmosphere 
suddenly increased at 400°C and higher temperatures, 
and immediately after growth the samples annealed at 
600°C became equivalent to high-resistance (10° Q x cm) 
films. Next, we annealed samples in an ammonia-gas 
atmosphere, then annealed those samples that returned 
to high resistance in a nitrogen atmosphere. Like the 
previous results, the resistance values dropped at tem- 
peratures of 400°C or higher. 
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Figure 4. X-Ray Rocking Curve of InGaN Reacted at 
Varying Growth Temperatures 














From the results above, we know that a Mg-doped GaN 
film can be annealed in a nitrogen atmosphere at tem- 
peratures of 400°C or higher to make it a low-resistance 
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p-type GaN film. In addition, the cause of the unproc- 
essed Mg-doped GaN’s high resistance is thought to be 
the ammonia gas that flows during the growth. At 
temperatures of 400°C or higher, ammonia gas breaks 
down; the hydrogen atoms diffuse into the GaN crystal 
and bond with the Mg, an acceptor impurity, which then 
nullifies the Mg’s function as an acceptor. 


4. InGaN Films 


Figure 6 shows the X-ray rocking curve of an InGaN film 
that was formed by means of two-flow MOCVD. '® In the 
past, only half width was obtained after about 30 min- 
utes, but we found that after about 8 minutes the 
crystallinity improved significantly. The composition of 
the InGaN crystal is determined from the difference in 
the position of the curve’s peak. Figure 7 shows the 
photoluminescence spectrum of an InGaN film at 
ambient temperature.’ Around 400-440 nm there is a 
sharp emission with a half width of 10-20 nm. The color 
of the crystal surface becomes tinged with light yellow on 
the growth surface where the InN composition is higher, 
but the yellowish color is thought to result from short- 
wavelength light being absorbed because the absorption 
edge shifts to the long-wavelength side. 


With the InGan/AlGaN double-hetero-structure blue 
LED, we doped the InGaN film with Zn to shift the 
wavelength to a long wavelength and obtained 450-nm 
light emission. 


5. High-Efficiency InGan/AlGaN Double- 
Hetero-Structure Blue LED 


Figure 8 shows the structure of the high-efficiency 
InGan/AlGaN double-hetero-structure blue LED.'? We 
formed a GaN buffer layer at low temperature on a 
sapphire substrate, then at high temperatures formed an 
a-GaN layer, n-AlGaN layer, InGaN layer, p-AlGaN 





Figure 6. Relationship Between Annealing Temperature 
and Specific Resistance of Mg-Doped GaN Directly 
After Growth 
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Figure 7. Relationship Between Annealing Temperature 
and Specific Resistance of Low-Resistance Mg-Doped 
GaN When Atmosphere Gas was Changed 














layer, and finally a p-GaN layer. After growing the layers, 
we etched a part of the surface until the n-GaN layer was 
exposed, then we attached electrodes to the n-GaN layer 
and the p-GaN layer. Next, we cut it into a chip, 
mounted it on a lead frame, wire-bonded it and molded 
it with epoxy resin. 

Figures 9 and 10 show the characteristics of the trial- 
produced high- efficiency InGan/AlGaN double- 
hetero-structure blue LED. Under the condition of a 
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Figure 8. Structure of InGan/AlGaN 
Double-Hetero-Structure Blue LED 





20-mA forward current, the forward voltage was 3.6 V, 
the emission output was 1500 yW, the external quantum 
efficiency was 2.6%, and the axial luminosity was 1200 
med with a lens with 1 5-degree directional characteris- 
tics. The peak wavelength of the emission spectrum is 
450 nm, and the half width is 70 nm.'” 
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Figure 9. Emission Spectrum of InGan/AlGaN 
Double-Hetero-Structure Blue LED 





6. Applications 


LEDs are used in very many fields. Some examples of 
uses of LEDs are in pilot lamps, automobile high-mount 
stop lamps, sign boards, and, more recently, as the light 
sources of fax machines, LED printers, and copiers. 


The application of LEDs in full-color displays is the field 
where there are the most expectations. Because the 
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Figure 10. Relationship Between Emission Output of 
InGan/AlGaN Double-Hetero-Structure Blue LED and 
Forward Current 














intensity of the blue LEDs of the past was some tens of 
millicandela—lower by a factor of about 100—it was 
almost pointless to use them outdoors. And, as shown in 
Figure 11, the blue LED developed this time is superior 
to blue LEDs of the past in terms of color tone, and also 
has merit in that a much larger range of colors are 
expressible. 


In addition, applications of the InGaN/AlGaN blue LED 
may lead to the development of blue-green to green 
LEDs. 


10. Conclusion 


Owing to the development of a candela-class blue LED 
based on an InGan/AlGaN double-hetero-structure, 
higher brightness in green LEDs is anticipated. We can 
also expect developments in the area of InGan/AlGaN 
double-hetero-structure blue-light semiconductor lasers. 
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Figure 11. Color Diagram 
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Toward Uniform-Quality Services Across the 
Country 


43070002A Tokyo NTT REVIEW in English 
May 94 pp 51-58 


[Article by Akihiko Terada, manager, Administration 
Improvement Office, Long Distance Communications 
Sector, NTT] 


{[FBIS Transcribed Text] In order to provide uniforra- 
quality services to customers across the country, the 
Long Distance Communications Sector in charge of this 
must efficiently fulfill its operations related to facilities. 
This paper introduces systems organized to perform 
operations efficiently and in a flow-through manner 
(streamlining) with typicz.' examples. 


1. The Long Distance Communications Sector's 
Missions and Handling Operation Systems 


The Long Distance Communications Sector’s mission is 
to operate networks efficiently and provide uniform- 
quality services to customers across the country. Its 
business characteristics are the same as those of a typical 
facility-operating industry that provides services to its 
customers by performing facilities-related operations 
such as planning, designing, constructing, installing, and 
providing facilities. At present, these facilities-related 
operations are not performed efficiently enough to 
assure the uniform quality of services nationwide. For 
this reason, the facilities-related operations required for 
the Sector must be performed efficiently. 


However, strengthening manpower alone cannot achieve 
the improvement goal. For this reason, it is necessary to 
simplify the networks, to simplify the operations based 
on the networks’ simplification, and to introduce simple 
operation systems (OpSs) resulting from the network 
simplification. These procedures are very useful to 
enrich and improve the facilities-related operations. If 
these simplifications are implemented, it will enable us 
to give a greater deal of weight to such value-adding 
(more creative) operations as statistics, analysis and 
evaluation of networks. Thus, the Sector’s operations 
will be able to approach ideal ones from the viewpoint of 
customers (Figure 1). 


On the basis of the above concept, all operations of the 
whole Sector are being reviewed and rearranged to 
extract operations to be systematized. This work enables 
us to make plans for future OpSs and other plans for the 
integration of OpSs that have been individually devel- 
oped, as well as those for the systematization of data 
distribution. 


The Sector is examining all operations in consideration 
of the maximum utilization of computer capabilities and 
the arrangement of plans for higher value-added opera- 
tions by humans. 


In the present plans being examined, all operations of the 
whole Sector are classified by operation-function type 
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\ Covering the whole country with end-to-end communications networks 


Figure 1. Characteristics of the Long-Distance Commu- 
nications Sector 








(or “process”) as shown in Figure 2. Moreover, as seen 
from the figure, each of the processes is arranged 
according to the three layers of circuit, path and facili- 
ties. As a result, processes related to circuit design and 
service-start are indicated on the left, and those of 
supervision and control are on the right. Furthermore, 
there are other processes, such as network planning and 
network quality control, that are closely related to the 
three layers. At present, operations are being classified 
more elaborately for each process. 





























2. Plans for Complete Execution of Operations 


As described above, the future plans of OpSs are being 
examined aggressively. The following sysiems are devel- 
oped and introduced for complete execution of operations. 


2.1 The Streamlining of Public-Circuit Related Opera- 
tions and their Improvement 


Public-circuit related operations have an important role 
to perform services dynamically in response to changes 
in customers’ usage. As a plan to implement these 
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Figure 3. Circuit-Related Operations Flow-Through 





operations, the streamlining of public-circuit related 
operations is explained below. 


The circuit planning generated in TRACE (Traffic and 
Circuit Engineering System) based on traffic informa- 
tion is handed over to New-ATOMICS (New 
Advanced Traffic Observation and Management Infor- 
mation Collecting System) via OCS (Order Control 
System) (Figure 3). 


The New-ATOMICS detects circuit quality deterioration 
and low-usage conditions on the basis of the latest 
information on each circuit such as call loss probability, 
usage and number of circuits. It then takes the circuit 
planning information delivered through the OCS and 
issues a circuit order to increase or decrease the number 
of circuits to the OCS. 


The OCS adjusts the processing schedule for the circuit 
order delivered from the New-ATOMICS and issues a 
service order to systems related to circuit designing and 
service-start such as TACTICS (Transmission and Cir- 
cuit Technology Integrated Computer System) and NEO 
(Node Integrated Engineering Operation System). 


If the service order issued by the OCS is related to 
transmission systems, it is transferred to SUCCESS 
(Supervision Concentrated Control and Evaluation 
System for SDH Network) by way of the TACTICS and 
FACTS (Facility Thesaurus System). After an automatic 
start by SUCCESS, the results of service-start are 
returned to the OCS from SUCCESS through FACTS. 


On the other hand, if the service order is related to the 
switching systems, NEO performs the automatic start by 
means of direct access to an exchange by way of EOS 
(ESS Operation System) and returns the results of ser- 
vice-start to the OCS. The OCS can collect order- 
progress information related to circuit design and ser- 
vice-start from the related systems. Thus, fluctuation of 
construction work can be reduced and the progress of 
service orders can be controlled securely. In this way, it 
is possible to examine procedures for more efficient 
service-start operations by analyzing information on 
service orders and order completion stored in the OCS. 


At present, the above plans are being developed with 
operations planned to start from the second quarter of 
1994. After that, the streamlining of operations of cir- 
cuit-related systems will be implemented. For this 
reason, it is expected that various inefficien: operations 
such as redundant data entry will be eliminated and all 
operations on circuit design, circuit evaluation and ser- 
vice-start will be greatly improved. Additionally, man- 
agement of databases will be centralized to a greater 
extent. 


2.2 The Streamlining of Outside Operations and their 
Improvement 


In order to improve outside plant quality, the Long 
Distance Communications Sector is developing systems 
for planning, installation, maintenance and management 
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Figure 4. Streamlining of Outside-Plant Operations 





centered around the shared databases. The Sector is also 
streamlining operations including all operations for out- 
side plants (Figure 4). 


In the first phase, MONROU (Management System for 
Outside Plant Network Route Information) was devel- 
oped as a datab~e system for the centralized manage- 
ment of information on facilities, installation, mainte- 
nance and installation environment of cables on each 
route. Nationwide operation started in April of 1990. 
Network centers made a great effort to build up database 
systems across the country. As a result, the database on 
facilities were completely built up by October of 1991. 


In the second phase, DIMAGGIO (Design and Man- 
aging I/O System for Outside Plants) was developed to 
centrally computerize information on facility- 
construction operations such as route determination, 
cable design, and the management of the estimation and 
installation processes for toll transmission lines. As a 
result, its operation was started in February of 1992. 
Thus, the operation streamlining related to planning and 
installation operations was implemented. 


In order to complete the streamlining operations for 
facility-construction operations, ARCER (Administra- 
tion and Control Business Support System for Outside 
Plants) is being developed as a tool for streamlining 
maintenance and administration operations in the third 
phase. Work on ARCER began in July 1993. 


2.3 Improvement of Customer Service Quality and Effi- 
ciency Enhancement for Leased Circuits 


In order to improve the customer service quality for 
leased circuits, it is indispensable to shorten the time 
from the receipt of an order to the start of service, and to 
promptly inform customers of fault recovery progress. 
The following explains the systems of ALEX (Assign 


Leased Circuit Extend System) and SCARLET (Schedule 
Control and Administration of Leased Circuit Trouble 
Ticket System) in relation to the above. 


(1) ALEX 


The Long Distance Communications Sector has devel- 
oped ALEX to centrally design super digital circuits 
(high-speed digital transmission circuits) between leased- 
circuit blocks (Figure 5). The system has been in opera- 
tion at the Leased-Circuit Service Center since April of 
1992. Asa result, the design period was greatly shortened 
from two to three days per circuit (due to the amount of 
paperwork in Network Centers) to several tens of min- 
utes (due to the centralized management of design oper- 
ations at the center and the use of ALEX). Furthermore, 
ALEX is provided with centralized databases and 
enabled to manage the facilities of super digital circuits. 


The Leased-Circuit Service Center uses NW-LINER 
(leased line plan progress administration) to manage the 
progress of operations from the receipt of a leased-circuit 
service order to the completion of installation. As a 
result, although it took as long as four weeks to reply to 
customers’ inquiries about service-start dates, it can now 
be achieved on the day the order is received using ALEX 
and NW-LINER. Moreover, these steps can shorten the 
time required for all operations ranging from the receipt 
of orders to the start of service from what was up to 
seven months to one month or less. 


As leased circuits are provided to customers as an 
end-to-end service, it is very important to cooperate with 
each Regional Communications Sector to improve the 
customer-end quality of service. For this reason, each 
Regional Communications Sector is now examining how 
to enable their staff to utilize ALEX when they design 
super digital circuits and low-speed leased circuits. 
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Figure 5. Operations Flow from Receipt of Leased-Circuit Service Order to Service-Start 





(2) SCARLET 


For reducing leased-circuit down time, progress manage- 
ment is important in steps ranging from trouble-report 
reception to service restoration. To support this manage- 
ment, SCARLET was developed to reduce failure pro- 
cessing time (Figure 6). This system has established a 
new failure-handling service by electronically processing 
the conventional process of administering trouble tickets 
on paper and sending failure information by telephone. 
The electronic system also helps build a mechanism that 
provides customers with timely progress reports on the 
measures being taken to solve the problems. Failure 
information stored in SCARLET allows service quality 
analysis and failure cause analysis to be performed on a 





per-customer basis, and also makes it possible to take 
actions toward improvement. 


At present, SCARLET is in operation in twenty-eight 
branch offices under the control of the Tokyo Regional 
Headquarters, and is scheduled for introduction into 
other service areas across the country in fiscal 1994. 


The Long Distance Communications Sector uses 
SCARLET to obtain prompt trouble reports on the 
Ministry of Transport’s Civil Aviation Bureau circuits, 
and the system has proved very useful for prompt 
sending of information. 


Furthermore, the data in SCARLET’s database can be 
distributed from DIANA (Data-base Integration and 
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Note: Fault processing service: NTT's service to customers wherein transitional information on fault repair is reported. 
Figure 6. SCARLET and Leased-Line Trouble Report Reception Service 
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Figure 7. New ATOMICS and Line Management/Control Service 





Administrator for Leased Lines), which stores circuit 
information created with the leased-line design opera- 
tions system described earlier (ALEX) and other network 
design systems. This database distribution ranges from 
design to maintenance, and drastically reduces data 
entry operation by avoiding duplication of data entries 
while improving data accuracy. 


2.4 Enhanced Efficiency and Improved Reliability of 
Supervision, Test and Control Operations 


Provision of good service to customers depends on the 
reliability of the networks. How we address this network 
reliability is described in terms of traffic supervision, 
path supervision, and overall supervision as follows: 


(1) New ATOMICS 


The Long Distance Communications Sector is restruc- 
turing traffic operations services in order to provide 
customers with good service and improve the operating 
efficiency of network facilities. 


New ATOMICS services comprise two network control 
services: one for ensuring communications by super- 
vising and controlling the operating conditions and 
quality of networks in real time, and the other for 
matching traffic with line capacity by day and week 
(Figure 7). 

Network control service with New ATOMICS ensures 
service improvement and traffic flow, making the max- 
imum use of facilities when traffic fluctuates or failure 
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Figure 8. SUCCESS and Path Network Operation Service 
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occurs in the NTT’s networks as a whole. This system is 
equipped with a function to monitor the degradation of 
service quality in real time based on the measured 
number of calls and the measured call loss. It also has a 
function to supervise the number of available lines and 
the network configuration in real time. 


These functions enable New ATOMICS to determine 
sections where actions must be taken for service quality 
improvement, and to ensure service by taking alternate 
routes according to traffic conditions and the state of the 
communications network. 


(2) SUCCESS 


In 1988, the conventional digital hierarchy was super- 
seded by the internationally common SDH (Synchro- 
nous Digital Hierarchy) with 156 Mbit/s basic rate, and 
NNI (Network Node Interface) both of which were 
standardized in detail. NTT introduced SDH in 1989 to 
transport higher-speed and diversifying information 
flexibly and efficiently, and has since been promoting the 
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construction of a new synchronous network which is 
simple and yet superior in operability. 


SUCCESS enables the centralized operations manage- 
ment of an SDH path network by performing within the 
same system the supervision of path alarms and equip- 
ment conditions that was conventionally performed with 
COSMICS (Centralized Operation Support and Manage- 
ment Information Control System) (Figure 8). It also 
supervises controls ranging from path establishment to 
network management and tests that used to be per- 
formed with NNI-STECS (NNI-Synchronous Terminal 
Equipment Control System). Since SUCCESS centrally 
supervises and controls path networks, prompt actions 
can be taken by understanding path network conditions 
in real time without human intervention. 


SUCCESS can centrally perform the internetwork swit- 
chover of 52M and 156M paths based on SUCCESS and 
Cross Connect Module “Module AX,” and allows auto- 
matic switchover when a transmission line fails. 
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Figure 9. Functional Outline of COSMOS 
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Also, SUCCESS enables hitless switchover during 
planned switchover operations to remove a fault, and 
improves customer service. Circuit borrowing can be 
avoided as well. This allows daytime work for path 
switchover operations previously concentrated in the 
nighttime, and promises drastic reduction of operations 
with borrowed circuits. 


Furthermore, connecting SUCCESS to work stations for 
development use allows remote isolation of faults and 
transfer of patch files. 


(3) COSMOS 


The Long Distance Communications Sector is pro- 
moting the introduction of COSMOS (Customer Ori- 
ented Service Management Operation System) to cen- 
tralize supervision (Figure 9). 


COSMOS is structured as a “manager of managers” that 
displays on a screen a view of necessary data taken from 
‘network managers” that switch paths and circuits (with 
a database for paths and circuits), as well as from an 
“element manager” that supervises alarms using data 
from a facility database. 


Conventionally, it was necessary to examine thousands 
of slips of paper to fully realize the impact of a fault on 
customers. This resulted in delays in the restoration of 
service, and was inconvenient for customers. The intro- 
duction of COSMOS, however, has enabled the degree 
and range of service-affecting faults to be realized imme- 
diately following facility-fault alarms, thereby making it 
possible to take actions to restore service without waiting 
for trouble reports from customers. 


As of November 1993, COSMOS was in operation in six 
service areas: Shikoku, Tokai, Kansai, Hokkaido, Shin- 
etsu, and Kyushu. It is scheduled for nationwide intro- 
duction including the Tokyo metropolitan area during 
fiscal 1994. 


3. Future Outlooks 


We at the Long Distance Communications Sector are 
preparing to offer a variety of services at lower rates so 
we can gain customer satisfaction by improving service 
to meet ever increasing and diversifying needs. We are 
also committed to promoting the construction of high- 
speed broadband networks suited for multimedia appli- 
cations. At the same time, we are computerizing and 
digitizing communications facilities to ensure total 
quality on an end-to-end basis. In addition, we are 
addressing the reinforcement of service by linking 
master databases with various OpSs. We are also aiming 
to orient leased-line service toward streamlined opera- 
tions first by compressing required time for service-start, 
then by implementing non-circuit borrowing operations 
and instantaneous total service relief in case of faults. 


Furthermore, we are aware of the present state of tech- 
nology in which the differences between public networks 
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and intracompany communications networks are dimin- 
ishing. Based on this awareness, we at the Long Distance 
Communications Sector are determined to contribute to 
the development of customers’ business by engineering 
and constructing intracompany communications net- 
works and deploying network management services. To 
do this, we are utilizing knowhow in public network 
operations and making the most of our nationwide 
organizational strength, while reinforcing our intracom- 
pany coordination with the Integrated Communications 
Systems Headquarters and the Regional Communica- 
tions Sector for the future. 


An Overview of Next-Generation Operation 
Systems 


43070002B Tokyo NTT REVIEW in English 
May 94 pp 59-65 


[Article by Makoto Yoshida, executive manager, Net- 
work Operations Laboratory, Network Information Sys- 
tems Laboratories, NTT] 


{[FBIS Transcribed Text] 


Toward Operations and Management with Customer 
Participation 


Carriers are now diversifying their services and since 
they will undoubtedly compete more intensely in terms 
of fare and service in the future, we should remember 
that operations and management should be conceived 
from the standpoint of customers. 


This paper gives an overview of next-generation opera- 
tions systems, tells what they are, describes what their 
architectures will be, and explains systematization 
policy. 


Introduction 


Promoting next-generation operations is one way in 
which NTT hopes to expand business beyond its tradi- 
tional avenues of the operations and management 
(OAM) of networks and facilities belonging to NTT. 
Now, however, operations are not confined to within 
NTT but include responses to outside requirements. For 
example, there are customer-service OAM with direct 
customer participation and the creation of new business 
such as customer-network management integration. To 
succeed at these ventures NTT must research and 
develop technology systematically and at the forefront as 
we approach the year 2000 and beyond. 


1. Future Trends of Operations and Management 
1.1 Evolution of Operations and Management 


Recent changes in the field of operations are described in 
the opening paper of this special feature. Figure | 
summarizes the evolution of operations functions from 
the viewpoint of equipment/facility OAM, which include 
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Figure 1. Evolution of Operations 





supervision, control, judgment and administration of 
exchanges and transmission systems (called network 
elements: NEs). 


In the future, operations such as supervision, control, 
judgment and administration will be automated to a high 
degree thanks to the automatic diagnosis and change- 
over of NEs and enhanced history management. As a 
result, humans will engage in activities which require 
higher levels of judgment. Sophisticated customer- 
oriented and business-oriented OAM will be created and 
eventually developed to the point where OAM are con- 
ducted by the customers themselves. 


1.2 What are Next-Generation OAM? 


The telecommunications field will evolve rapidly toward 
the twenty-first century. Trends will include diversifica- 
tion of services, services by multiple carriers and com- 
binations of multiple networks to meet a required single 


service. All this will make carriers’ OAM more compli- 
cated in their goal and form. 


To do this, NTT must first of all, model required 
activities and clarify what it must do. It is important to 
establish a corporate model which will help to clarify the 
different roles of marketing, customer service, facility 
management, accounting, R&D, etc. and the activities in 
each of these fields. 


A concept of next-generation OAM is shown in Figure 2. 
NTT needs to base its philosophy toward next- 
generation OAM on the following three viewpoints: 


e Customers: Meet the customer’s requirements imme- 
diately and completely. 

¢ Operators: Conduct business with customer satisfac- 
tion as the highest reward. 
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Figure 2. Concept of Next-Generation Operations and Management (OAM) 
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Figure 3. Objectives of OAM 





e¢ Managers: Develop sophisticated, stable and high- 
quality telecommunications services by thinking and 
acting with customers. 


Customers are the basis of these viewpoints. This is 
brought together in the phrase, “customer-participating 
operation.” 


Customer-participating operation will be realized 
through both technical development and field work, 
aiming at the following five objectives. 


(1) “Self-Operation”: OAM by customers themselves, 
operation on demand, etc.; 


(2) Visualization: Visualization of network quality and 
traffic data; 


(3) Enhanced security: Provision of high security and 
reliability; 


(4) Customization: Free design by customers; 


(5) Utilization of information: Information base as 
property useful for many purposes. 


1.3 Objectives of Next-Generation OAM 


In order to achieve OAM enhancement quickly and 
effectively, it is necessary to pursue it systematically and 
continuously. Concepts and objectives should be shared 
by business sectors and the R&D community. Such 
concepts and objectives include the corporate model, 
goals of OAM, philosophies of systemization and migra- 
tion path to enhanced systems. Figure 3 shows an 
example of goals set up according to these concepts. 


2. Technologies Supporting Next-Generation Operations 
and Management 


2.1 Operations System Architecture“? 


Figure 4 shows a basic configuration of Operations 
System (OpS) functions that will be used to achieve 
OAM enhancement. Conventional OpSs were developed 
to manage facilities and equipment such as exchanges, 
transmission systems and outside plants. They were 
basically fragmented and designed to coordinate indi- 
vidual specific services, work, or organizations, whose 
data were organized into individual databases. There- 
fore, there are many cases where different systems hold 
the same data or different names are given to the same 
data by different systems, making it difficult to share 
data when required. To cope with this problem, data 
systematization is now being chiefly conducted by the 
Service Engineering Headquarters. 


In the future, it will be imperative to obtain the greatest 
return on investment by making OAM more efficient 
and sophisticated as well as by keeping them flexible so 
that they can be freely modified to respond to changes in 
the business environment. For that purpose, an architec- 
ture will be required, in which data are separated from 
OAM applications which use the data. It is important to 
change the conventional vertical structure with unified 
applications and databases into a horizontal one with 
separated applications and databases (see Figure 4). 
With this structural change, it will be possible to develop 
OAM task applications freely and independently of 
databases, and unify to centralize data common to 
various OpSs. This will also solve the problem of 
entering the same data into more than one system. 


The OAM presentation/application layer in the basic 
configuration is the customer-interaction layer and per- 
forms a variety of OAM tasks such as preparing service 
orders, fielding repair requests, arranging for service- 
start and billing management. The common module/ 
method layer modularizes and centralizes procedures 
such as information integration and security manage- 
ment. The object-base/data-base layer (the base of infor- 
mation) makes it possible for information shared and 
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Figure 4. Basic Configuration of Next-Generation OpS Functions 





either indirectly or directly capsuled with related meth- 
ods/procedures. The communications layer coordinates 
the other components and performs OAM data transfer. 
In this configuration, interfaces between functions must 
be standardized. 


An OpS network structure is shown in Figure 5. Each 
system element is of a plug-in type which can be freely 
inserted into or removed from the data communication 
network when and where required. Actual OAM activi- 
ties are conducted in a flow-through manner using nec- 
essary elements according to standardized task scenarios 
customized as required. In other words, the conventional 
OpS concept is achieved virtually through execution 
under the scenarios in this structure. 


2.2 Operations/Computing Platform 


The base for OAM execution in a given architecture is 
called the platform. By making access to it, any autho- 
rized individuals who want to use the functions and/or 
information necessary for their work may do so. Plat- 
forms should be supplied in the form of software pack- 
ages, even though some standardized rules, procedures 
and practices may be included in them. 


As shown in Figure 6, an operations platform is divided 
into two parts. One is the information platform which 


includes common databases and OAM functions such as 
access control. The other is the application platform 
which is composed of the standard human-machine 
interface (HMI), the above-mentioned task scenarios 
and common application programs (e.g., event and log 
management). Another platform, called a computing 
platform, contains hardware, an operating system (OS) 
and middle software, which conducts computer pro- 
cessing for the above functions. It should be noted that 
practical implementations of these functions will be 
distributed systems. 


In the future, it will be necessary to adequately outlay 
these platforms for greater efficiency of OpS develop- 
ment and operation. 


2.3 Information Delivery/Communication Mechanism 


All elements of the operations platform and network 
elements are physically distributed over a wide area. An 
information delivery and communication mechanism 
provides a means of utilizing the information platform 
and mutual communication to network facilities and 
application platforms in a way as if they were not 
distributed. 
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Figure 5. OpS Network Structure 
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For this, an enhanced management function other than 
data transport mechanisms is required to allow auto- 
mated information transfer and distributed processing. 


2.4 Standardization and Implementation Trends‘?** 


Development results of elementary technologies should 
be utilized as common OpS rules for NTT’s internal 
activities while being reflected to domestic and interna- 
tional standards. At the same time, trends and results of 
outside activities should be fed back to internal common 
rules in harmony with world trends. 


There is a worldwide trend toward standardizing 
common technologies and enhancing competitiveness 
with added values. ITU-T (formerly CCITT) has been 
conducting standardization based on a system called 
Telecommunication Management Network (TMN), 
which covers such areas as frameworks, requirements, 
methods and modeling on the network operations and 
management based on the service provider’s networks. 
Basic configurations and specifications of interface pro- 
tocols have been modeled. At present, generic models 
and specific models for NEs, network and service are 
being studied as management information models. 


It will take much time to bridge interest gaps between 
nations and reach unanimous agreement on standardiza- 
tion. Yet it is difficult to develop and operate sophisti- 
cated systems with basic standards alone. For this 
reason, consortia were born in various technical fields to 
actively implement standards. The Network Manage- 
ment (NM) Forum has played a leading role by con- 
ducting OMNIPoint Programme and preparing OMNIP- 
oint 1, the first set of implementable specifications for 
network/system management products. It includes user 
requirements, implementation guides, testing require- 
ments and specifications for application program inter- 
faces (APIs) for management communications, etc., in 


addition to implementation specifications for OSI and 
Internet management technologies. 


Several other forward-looking technologies are being 
developed to be included in the next issue of OMNI Point 
which will eventually aid industry standardization. 
Examples are integration of distributed management, 
OMG (Object Management Group)—CORBA 
(Common Object Request Broker Architecture) and OSI 
management, and expanded object ensembles for service 
management. 


Furthermore, common specifications for service pro- 
viders procuring general purpose computers are now 
under study by the SPIRIT (Service Providers’ Inte- 
grated Requirements for Information Technology) team, 
which published its first-issue specifications in October, 
1993. When carriers throughout the world start adhering 
to SPIRIT specifications when buying new computer 
systems, it will result in reduced investment in informa- 
tion processing systems coupled with quicker response to 
customer needs. 


Figure 7 shows the cooperative relationships between the 
various Organizations standardizing and implementing 
network management. An overall base for carrier's OAM 
has been established with the TMN guidelines, imple- 
mentation methods established under the OMNIPoint 
programme and platforms created by SPIRIT. This will 
lay the groundwork for implementing the above- 
mentioned basic configurations. NTT has been actively 
participating in these activities, and will continue to do 
so in the future. In this way the initernationalization of 
business and increased coordination with other firms is 
sure to come about. 
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Figure 7. Relationships among Groups Concerned with Network Management 





3. Master Plan for Next-Generation OAM Development 


Figure 8 shows an example of system configuration 
based on these new technologies. Implementing these 
technologies requires technologies in information pro- 
cessing and telecommunications networks as well as 
technical cooperation in various fields such as termi- 
nals, management, etc., inside/outside NTT and on an 
international basis. 








For that purpose, it is important for each of necessary 
technology area to clarify work descriptions, goals, time 
frames, responsibilities and their interrelationships for 
the departments involved. A master plan for next- 
generation operations and management has been drawn 
up to this end. 


Figure 9 shows next-generation OAM and OpS evolu- 
tion. In parallel with the evolution of the network and 
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Figure 8. Next-Generation OpS Configuration [example] 
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services, OAM will evolve from the current one for cost 
reduction into automated one and then ultimately into 
““Operation-less” OAM that will be transparent to 
customers. 


At that time it will be important to create forward- 
looking new businesses like total system integration, and 
outsourcing and consulting to realize a virtual enterprise 
concept. In this way, we will be able to expand business 
in coordination with customers based on our properties, 
resources and know-how, regarding operations and 
management. 


Conclusions 


We have taken a brief look at the evolution of opera- 
tions/management and architectures up to and beyond 
the year 2000. The goal is the realization of customer- 
participating operations, which means operations/ 
management by customers themselves made possible by 
automated networks, instant service provision and effec- 
tive use of information. NTT will accomplish this 
through systematic research and development according 
to the master plan for future operations and manage- 
ment. As the plan moves ahead step by step, the com- 
pany depends on the feed-back of all concerned so that 
the course can be adjusted along the way when necessary. 
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cross-connect system (new module B). As the existing 
SDH modules are mainly suitable for long-transmission 
trunkline network. Salient characteristics of the new 
module B include economical and flexible hardware 
structure and hierarchical software structure compatible 
with various Operation Systems (OpSs). The structures 
and functions of the hardware and software are also 
given in detail. 


Introduction 


SDH (Synchronous Digita! Hierarchy) equipment based 
on fiber-optics and SDH theory is being introduced in 
transmission line networks to create simplified, easy- 
to-operate transmission networks. Hence, the transmis- 
sion quality available to endusers has been considerably 
improved. NTT’s SDH equipment consists of three 
modules, A, B, C,‘'*”) each with a different function: line 
termination and multiplexing (module A), cross- 
connection (module B), interface transformation 
(module C), as shown in Figure 1. SDH equipment is 
mainly suitable for long transmission line networks, 
since they don’t meet the requirements of the local 
transmission line networks. 


Comparison of the requirements of a local transmission 
line networks and the functions of our existing SDH 
equipment revealed that, for the two to be compatible, a 
new cross-connect system (new module B) was needed. 
Because of the traffic concentrating on the hierarchical 
plane, the new module B operates in that plane. The 
existing cross-connect system (module B) is mainly used 


in the long-distance trunk network node, so it has a 
channel capacity as large as 100,000 channels, and it 
comprises 10 cabinets.“ This hardware structure is too 
expensive and far exceeds specifications for the local 
transmission line network. 


Furthermore, in order to simplify the OA&M (Operating, 
Administration and Maintenance) of the network, the 
equipment needs to be operated from a remote office, and 
it also must be controlled under the current OpS such as 
NNI-STECS (Network Node Interface-Synchronous Ter- 
minal Equipment Control System) and CAROLINE (Cen- 
tralized Maintenance Administration and Operation 
System for Local Integrated Transmission Network). NNI- 
STECS handles path provisioning and testing and CAR- 
OLINE takes charge of surveillance. However, NTT is now 
studying the TMN model as a way of resolving the problem 
of the growing volume of programs.“ The concept of 
TMN architecture is also being discussed in ITU-T 
because of a multivendor environment.” 


This paper describes the architecture of a new cross- 
connect system (new module B) which is suitable for a 
local transmission line network, that is, it has a flexible 
and highly reliable hardware architecture and hierar- 
chical software architecture in order to transfer from the 
current OpSs to a new TMN-based OpS. The require- 
ments for both the network and OpSs are discussed first, 
and the architecture of the new module B is described in 
Chapter 1. The characteristics of the hardware are given 
in Chapter 2, and the architecture that is controlled by 
the multiple OpSs is described in Chapter 3. Finally, 
Chapter 4 discusses the software characteristics. 
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1.1 Configuration of the Local Transmission Line Net- 
work 


A currently popular vision of network creation involves 
the reconstruction of a new network according to traffic 
flow. The basic philosophy is introduced here. For 
optimal economy and operation, the local network is 
designed with a layered structure such as the three-layer 
structure shown in Figure 2. An intra-prefecture trunk 
plane is constructed for each administrative division 
prefecture of Japan. The loop length averages about 360 
km, with a maximum of about 900 km, and the loops 
have an average of 7 nodes, including medium-distance 
trunk transmission nodes, and intra-prefecture transit 
nodes. Below this, the local trunk plane has loops aver- 
aging about 90 km long. These loops also average 7 
nodes, such as the Group Center (GC) where a local 
switch with basic trunks is installed. On the local branch 
plane is the transmission line loop of Unit Centers 
(UCs), with a local switch with basic trunks for GC. 
Generally, traffic in the local trunk plane is high and the 
traffic passing out of this area is low, and hence a 
configuration in which traffic within the local trunk 
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Figure 2. Sample Configuration Local Transmission Network 
1. Configuration of New Module B plane turns back within this plane at the nodes of the 


intraprefecture trunk plane is economical. 
1.2 Configuration of New Module B 


Since a new module B is necessary for an economical 
local transmission line network, we produce a VC-11 (64 
kbit/s x 24 ch) cross-connect system that interconnects 
any VC-11 to any other VC-11 in any NNI. The cross- 
connect network has a time-switch structure for flexible 
expansion of capacity. The specifications of the new 
module B are given in Table 1. Notable characteristics 
include 


(1) High-density packaging technology 
(2) Flexible structure 


(3) Five types of SDH interface card according to loop 
length 


(4) High-reliability module architecture 


(5) Hierarchical software structure controlled by multi- 
OpSs 


These will be discussed in some detail in Chapter 2 
(items 1-4) and 4. 
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Table 1. New Module B Specifications 





























tem New Module B 
Frame (H x D x W) 1,800 mm x 600 mm x 800 mm 
Capacity 30,240 CH x 30,240 CH CH: 64 kbit/s 
2,520 x 2,520 path (VC11) VCII: 1.5 Mbit/s 
SDH Interface Rate 155.52 Mbit/s (STM-1), 51.84 Mbit/s (STM-0) 
Characteristics 400 m, 40 km, 80 km (1.31 gm) 
80 km, 120 km (1.55 pm) 
Media Single mode fiber (core/ciad; 10/125 ume. 8/ 
125 ume 
Redundancy Configuration SDH interface 1+! Power supply 1+! 
Switch 1+] Clock 1+1 
Mirrored hard disk 











2. Hardware Configuration of New Module B 

2.1 High-Density Packaging Technology 

For the new module B, HIPAS (High-Density Package 
System developed by NTT Communication Switching 


Laboratories) is adopted. HIPAS and advanced LSI 
technologies minimize the size of the new module. 


The existing cross-connect equipment is composed of ten 
cabinets, and it has a capacity of about 100,000 chan- 
nels. In contrast the new module B has only one cabinet, 
and a capacity of about 30,000 channels. Space per 
channel is less than s that for the existing equipment. 


2.2 Flexible Structure 


In the local transmission line network, the number of 
routes necessary for each node ranges from a handful to 
about 30. To be economical, any new module B must 
allow flexible expansion of capacity. Thus, our new 
module B is designed to adapt to demand of the trans- 
mission line, accommodating to 30 routes added in 
6-route set, or SYSTEMs. Thus, new module B, illus- 
trated in Figure 3, has a maximum 5 SYSTEMs. 


A key feature of the cross-connect part of the new 
module B is that it allows flexible expansion. It becomes 
possible to extend the time-sharing switch (TSW) eco- 
nomically, in 6-route increments, to 5 times its original 
capacity. The configuration of the existing cross-connect 
module is the three-stage switching configuration (T-S-T 
configuration) that consists of TSWs and space-sharing 
switches (SSWs) to expand the capacity. In the existing 
cross-connect module, a configuration (T+T-S-T) for 
relocating a full available circuit-group is adopted to 
expand capacity without influencing the circuits accom- 
modated originally. In the new module B, the cross- 
connect part consists of only TSWs and a non-blocking 























Figure 3. New Cross-Connect Equipment Configuration 





full available circuit-group becomes feasible thanks to 
advanced LSI technology and the invented circuit con- 
figuration. At the same time, the configuration of the 
cross-connect part was designed to not influence circuits 
in service when TSWs are extended by 6 routes. Figure 4 
shows the configuration of the cross-connect part 
adopted in the new module B. Each system consists of 
TSWs and selectors, which connect all the systems to 
each other. In other words, the cross-cor.nect function of 
full available circuit-group for 30 interface cards (30,240 
ch x 30,240 ch) is feasible with one-stage parallel expan- 
sion of TSWs. In this way, the new module B not only 
connects any VC-11 to any other VC-11 freely but also 
avoids relocating in the case of blocking, a problem in 
the existing module. The reliability of cross-connect data 
is also improved, due to the management function using 
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Figure 4. Cross-Connect Switch Configuration 





2.3 Five Types of SDH Interface Card According to 
Loop Length 


To promote economy of the network, a high-power and 
high-sensitivity optical module was developed. It pro- 
vides for long-distance termination between nodes 
without any repeater, thus also promoting economy, 
thanks to reduction in the number of repeaters required. 
Two types of SDH interface L3 and L4 have been 
fabricated. The L3 makes it possible to transport data 
with a maximum repeater interval of 80 km at 150 
Mbit/s and 50 Mbit/s using the 1.31m wavelength. The 
L4 makes it possible to transport with a maximum 
repeater interval of 120 km at 150 Mbit/s using the 
1.55m wavelength. The major specifications of the 
SDH interface are shown in Table 1, and its transmission 
characteristics are shown in Figure 5. 











Figure 5. Transmission Characteristics of 156M SDH 
Interface Card 





The optical transmitting module consists of a conven- 
tional DFB-LD, but the injection current to the LD can 
be increased due to the higher stabilization and down- 
sizing of the optical module. As a result, the transmitting 
power may exceed 6 dB. 


Parasitic capacity can decrease due to union of APD 
and Pre-Amp in the optical receiving module. As a 
result, it makes possible a minimum optical input 
power under 9 dB. 


Thus, the dynamic range can be broadened 15 dB. So it 
is possible to make the repeater interval 40 km longer 
using both 1.31pm and 1.55um wavelengths. 


2.4 High-Reliability Module Architecture 


(1) High-Reliability Technology of Main Signal Trans- 
mission Function 


This equipment includes NEF (Network Element 
Function) and SEMF (Synchronous Equipment Man- 
agement Function). NEF, the main signal transmis- 
sion function includes the cross-connect function and 
the termination function. SEMF includes an NEF- 
control function based on extent commands and an 
alarm-processing function based on self checking. 


The NEF part consists of the SYSTEM parts, which 
transmits the main signal, and the NEF COM part, 
which controls the SYSTEM parts. The SYSTEM part 
is a perfect duplex, and has an automatic protection 
switching function on standby in case of failure. 
Reliability is improved because of the autonomous 
equipment control function for main signal transmis- 
sion in the NEF COM part and the equipment man- 
agement function in the MAIN CONT part. 


An additional factor is the MAIN CONT part’s mir- 
rored hard disks, which are parallel-connected to the 
central processing unit. Adopting mirrored hard disks 
assures reliability even in the case of the hardware 
failures affecting the equipment management infor- 
mation (data base) and the equipment management 
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control programs. In the MAIN CONT part, the 
power supply system is independent and N + | 
redundant configuration is adopted to avoid having 
the entire system go down due to a power failure. 


(2) Autonomous Operation Function 


In the new module B, because the MAIN CONT part 
can go down, the NEF COM part has an autonomous 
equipment management function for main signal 
transmission. Thus, the minimum behavior necessary 
for circuit operation is assured. To put it concretely, 
the autonomous behavior consists of switching in the 
case of equipment failure and switching in the case of 
transmission line failure. Therefore, even if the 
MAIN CONT part fails, the autonomous function in 
the NEF COM part allows service to continue. 


Since the cross-connect function is essential in this 
equipment, it is necessary to adopt a method of saving 
the data against the possibility of an emergency in 
which the data could be destroyed. So we studied 
ways to restore the cross-connect data when the power 
for the SYSTEM parts was shut down at the same 
time as the MAIN CONT part was down. Standardly 
the cross-connect data in TWSs at the time when the 
power is shut down is not restored there after the 
power is restored. Therefore when the power is 
restored, the data is quickly restored by the method 
used for transferring ACM data from non-volatile 
backup memory in the NEF part to TSWs. Secondly, 
after the MAIN CONT part is restored, the data in 
TSWs is collated with the data in the MAIN CONT 
part, and then all the data is downloaded from the 
MAIN CONT part to TSWs. 


(3) Fault-Locating Method 


The equipment must constantly perform self check. 
When any failure is detected, it must locate the fault 
package, light the FAIL lamp and report on the event 
to maintenance persons. The improved fault-locating 
function in the new module B is based on experience 
operating the existing SDH equipment. Erroneous 
fault-locating and non-fault-locating can be avoided 
by defining monitoring points, specification of mon- 
itoring timing and monitoring items, and defining 
priority processing. 


For a concrete example for monitoring points, there 
are additional specifications requiring that moni- 
toring points in the package with selectors shall be 
provided at both input and output sides of a selector. 
Also there are numerous existing fault-locating stan- 
dard (dropout of pulses, frequency abnormality), but 
in the new module B, the standard is defined. There- 
fore, it does not distribute abnormal clocks and it 
ensures normal behavior. 


Once the distribution routes of alarms in the equip- 
ment were clarified, priority processing was estab- 
lished for the up-stream faults, and any unnecessary 
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down-stream alarm due to an up-stream fault can 
usually be masked. In particular, a fault in the clock- 
distributor causes unnecessary alarms to occur in 
other parts. To prevent this, a priority processing 
system was made for the clock-distributor faults 
improving the fault-locating function. 


For our fault-locating algorithm, we classified faulty 
patterns and studied fault-locating models. This 
makes it possible to guess at the faulty point and to 
switch to standby based on the presumption. For 
example, when the clock-distributor failed, multiple 
alarms occur in the parts where the clock is distrib- 
uted. Normally, if the fault cannot be detected in the 
clock-distributor, switching to standby cannot be exe- 
cuted. But, with our algorithm, 1. can be presumed 
that the fault is located in the clock-distributor, based 
on analysis of multiple alarms in the other parts. That 
presumption then allows the switching. 


3. Software Architecture 
3.1 Architecture Based on Current OpS 


The functions of SDH equipment are classified as 
follows 


(1) SDH equipment functions 

(2) SDH interface functions 

(3) NE management functions 

(4) Operation/maintenance reporting functions 
(5) Equipment management functions 


SDH equipment functions include such transmission 
functions as cross-connection and line termination. SDH 
interface functions are mainly frame synchronization, 
error detection and/or processing, pointer processing such 
as described in G.707, G.708 and G.709 in ITU-T.C* 
The new module B has a redundant configuration. Even 
with an equipment failure, system configurations that 
utilize redundancy can prevent service outages. These 
functions are defined as NE management functions. The 
equipment can indicate its failure and its condition with 
its operation and maintenance reporting functions. New 
module B is remotely monitored through a transmission 
network operation system such as CAROLINE. Also, it is 
remotely controlled and all provisioning and/or testing is 
done via the TC (Terminal Controller) through a work- 
station. So the new module B has telecommunication, NE 
management and reporting functions, collectively defined 
as SDH equipment management functions. The configu- 
ration is shown in Figure 6. 


3.2 NE Architecture Based on TMN Model 


SDH-NE such as the new module B, is composed of NEF 
and SEMF. NEF is responsible for SDH signal transmis- 
sion and has a peripheral function to maintain the 
transmission. SEMF handles OA&M. One promising 
option for a multivendor environment is the TMN 
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Figure 6. Current SDH Network Management System 





architecture, currently being discussed in ITU-T. In 
TMN, protocols and message data are specified as func- 
tions of every element (such as OpS and NE) and the 
interfaces between them are based on a unified architec- 
ture. The OpS-NE interface is modeled after the man- 
ager-agent relationship, and information exchange 
between the two sides is carried out using macro com- 
mands and responses. As the introduction of ONR 
(Object Network Resource) model, a network is recog- 
nized as a set of MO (Managed Objects) such as facilities, 





























termination points and links; namely, an object-oriented 
network model allocates these MOs to the NE and OpS, 
as shown in Figure 7. 


3.3 Architecture Controlled by Multi-OpSs 


Unlike the NE architecture based on the current OpS 
and TMN model, the new architecture’s functions can be 
divided into two major categories. One is directly con- 
cerned with OpS, while the other is mainly a transmit- 
ting function, which isn’t directly concerned with OpS. 



































Figure 7. ONR Model and MOs 
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The NE functions in section 3.1 are classified into 
categories, SDH equipment management functions and 
all others, such as SDH interface functions, SDH equip- 
ment functions, NE management functions, and opera- 
tion and/or maintenance reporting functions. By 
choosing the appropriate interface to use between two 
categories (namely, operation-oriented functions and NE 
oriented functions), NE can be controlled by multi- 
OpSs. NE has the software that realizes the characteristic 





Nuclear Technologies 41 


function of each OpS, with which NE can be operated 
under the multi-OpSs as shown in Figure 8. 


4. Software Architecture of New Module B 
4.1 Software Architecture 


In order to have new module B complement the NE 
architecture scheme given in section 3.1, it is most 
important to specify the multi-OpS interface. 


On the other hand, NTT is studying the ONR model as 
a way of resolving the problem of the growing volume of 
programs.‘*) Ideally, the new ONR would maintain MO 
commonality between SDH second-phase transmission 
equipment, which is 52M cross-connect equipment,‘'” 
line termination & multiplexing equipment (new module 
A), and the new module B. To conceal vendor-specific 
characteristics of the NEF, we chose the S interface as 
the multivendor interface. Approximately 70 MOs were 
defined for the 52M cross-connect equipment, about half 
of these MOs are based on international standards such 
as M.3100."'? 


As the function of multivendor interface and the multi- 
OpSs interface, the new module B’s software architecture 
is shown in Figure 9. The software converts TMN-based 
OpS to the current OpS. The SEMF here is realized by 
CTRON"* and the extended OS (Operation System) 
interface and S interface defined by the 52M Cross- 
connect System."'"? The q interface that interconnects 
NNI-STECS, COSMICS/CAROLINE is also defined as 
shown in Figure 9. The function of the q interface is 
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Figure 9. Software Architecture of New Module B 
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Figure 10. Internal Processing Using q Interface 





shown in Figure 10 (a), (b). Figure 10 (a) shows an 
example of the flow from NNI-STECS to NEF through 
the q interface, and Figure 10 (b) shows an example of 
the flow from NEF to CAROLINE through the q inter- 
face. Adopting this architecture, the new module B is 
able to operate under an environment not only multi- 
OpSs but also multivendor. Furthermore, in terms of 
MOs, 70 percent of new module B’s MOs can be diverted 
from the MOs of 52M cross-connect system. 


4.2 Application Software 


The new module B has two kinds of application software 
for use with either SUCCESS or NNI-STECS and CAR- 
OLINE/COSMICS. Application software corresponding 
to SUCCESS is defined as MOs. The attributes of the 
data in each MO, the function of each MO, and the 
messages transferred between MOs are specified. The 
MO’s naming tree is shown in Figure 11. 
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Figure 11. Naming Tree of MOs 
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The application software that processes the commands 
between the current OpS and the new OpS is composed 
of three software groups with separate functions. The 
first software set (Software Set 1) is for NNI-STECS, and 
handles path provisioning and testing by transmitting 
the commands from the control WS. This software set is 
composed of the !7 command processing modules, (e.g. 
Management Module of this command set, Command 
Process Control Module, and Executing Module). The 
second software set (Software Set 2) is for the local 
controller, and is used when a new module B is set up. 
This is composed of 7 command processing modules, 
such as the Communication Module, Command Conver- 
sion Module, Software Management Module, etc. The 
last software set (Software Set 3) is for CAROLINE, and 
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it processes alarms. This is composed of 6 command 
processing modules, including the Time Management 
Module, Alarm Conversion Module, and a Software 
Management Module. 


Because as each software set use the Software Manage- 
ment Module, this reduces the processing time for mul- 
titasking control commands and a large volume of alarm 
information. 


4.3 Software Implementation of new Module B 


Sample results of system performance of new module B 
are shown in Table 2. It is important to achieve target 
processing time, which the new module B does well, as 
shown in the table. Using memories of the new module B 
are shown in Table 3. 





Table 2. Performance of New Module B 




































































Process Target Processing Actual Measured Note 
Time Time 
Remote Control by NNI-STECS 0.55 0.22 s Time to process one command in one 
software set 
Alarm Report to CAROLINE 1.0s Less than 1.0 s Time to process one report in one software 
without waiting routine 
Recovery Process Time in a Case of SEMF Less than 600 s 340 s Data recovery time for SEMF data using 
Failure NEF status 
Table 3. Using Memory 
Program Name Abstract Memory 
BOS/EOS CTRON operating system 11.1 MB 
RDBMS/CAP Database system & some user commands 0.3 MB 
MOs Managed objects 10.8 MB 
Software Set | For remote control by NNI-STECS 2.4 MB 
Sofiware Set 2 For local control by TC tester 0.3 MB 
Software Set 3 Alarm convert function for CAROLINE 1.3 MB 
EVSS Equipment & vendor specific software 1.8 MB 
Others User program & debugger etc. 0.1 MB 
Total 28.1 MB 
Conclusion 4. H. Miura: “Special Feature: Construction & Opera- 


The new module B is suitable for a local transmission 
line network, that is, it has a flexible and highly reliable 
hardware architecture and hierarchical software archi- 
tecture in order to transfer from the current OpSs to a 
new TMN-based OpSs. 
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Development of NTT’s Packet Communication 
Services Support System 
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[Article by Kagetsugu Sakoh, senior engineer, 
supervisor, Packet Network Sector, NTT] 


[FBIS Transcribed Text] This article describes the oper- 
ation system that supports the NTT packet communica- 
tion services. The system, called PEGASUS (Packet 
Extra High Grade Service Support System), is a total 
operation system that enhances the management of work 
flow-through in NTT packet communication service. 
That is to say, this system realizes support that ranges 
from sales promotion through customer order 
processing, line installation and maintenance, to user 
consultation under a nationwide unified database. 


In order to provide the best service possible to customers 
in a severe competitive environment, we are striving to 
provide high-quality, easy-to-use operation systems. 


1. Objectives of PEGASUS 


NTT offers three classes of packet-switched services: 
DDX-P (terminals connected directly to packet net- 
work), DDX-TP (terminals access packet network 
through telephone network) and INS-P (terminals access 
packet network through ISDN). The number of sub- 
scriber lines to these services has grown steadily, 
reaching 500,000 at present. Since liberalization of the 
communications market, however, competition with 
other carriers has grown increasingly more intense. Thus, 
it is necessary to enhance the quality of these services. It 
was under these circumstances that PEGASUS was 
developed to achieve the following three objectives. 


1.1 Improved Quality of Packet-Switching Services 


Under conditions of severe competition, it is necessary 
to improve the quality of services. PEGASUS provides 
timely information to the operator so the operator can 
perform desired tasks more efficiently. 


(1) It enables automatic delivery of user data and infor- 
mation on circuit construction to relevant divisions, 
thus reducing the time required for circuit opening. 
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(2) It enables quick reporting of user data, failure histo- 
ries and failure information to the network control 
section and the Repair Service Attendant Section, 
thus helping the network to provide more reliable 
network services to the customer. 


(3) In the event trouble occurs, it uniformly reports 
information on customers who may be affected by 
the problem to an operator in a centralized customer 
service section. 


1.2 Unified Subscriber Database 


Before the introduction of PEGASUS, subscriber data- 
bases were constructed in individual subsystems, so the 
operator had to input data to each subsystem. To avoid 
redundant input of data, it is necessary to have a unified 
subscriber database. PEGASUS provides this by linking 
the systems, including automatically generating service 
order commands (SOs) to the packet switching system 
created by a single input based on the database contents. 


1.3 Increased Network Operation Efficiency 


Before PEGASUS, each branch office handled the oper- 
ation, control and maintenance of its portion of the 
packet switching network. To reduce cost, PEGASUS 
has been designed as a nationwide system, so it can be 
operated from anywhere in the country. 


2. Configuration of the PEGASUS System 


PEGASUS is composed of five subsystems (DNAS, 
DNCS, DNSS, DNTS, PCSS), but only the DNCS and 
DNSS are connected to network elements (switching 
systems) (see Figure 1). These subsystems provide the 
functions required for packet switched service operation, 
such as administration, control, supervisory, testing and 
customer service. 


(1) DNAS (Digital Data Network Administration Sub- 
system) 


This subsystem connects to each of the other sub- 
systems and provides overall management for them. 
It systematizes circuit construction, provides trou- 
bleshooting of circuits and facilities, and uniformly 
manages all user information in the subscriber data- 
base to increase the speed of line installation for new 
service and to quickly recovery from a network 
failure. 


(2) DNCS (Digital Data Network Control Subsystem) 


This subsystem provides remote control and super- 
vision of the packet switching system. It supports the 
updating of files, cataloging of functions, modifica- 
tion of translators, batch input to the switching 
system, and recovery of the switching system during 
phased reopening. Thus, it reduces construction 
work and enables quick response in the event of 
failure of a switching system. 
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PMD : Packet-Switch Mediation Device 





Figure 1. Configuration of PEGASUS 
(3) DNSS (Digital Data Network Supervising Sub- the start of service when a customer selects service 
system) contents. It also provides functions to manage user, 


charging and charge collection information. This 
information is used in establishing a business 
strategy for improving packet switching services and 
during consultations on construction of user sys- 
tems, as well as for packet communication. 


This subsystem supervises the network and monitors 
communication traffic for the entire country. It also 
selects the circuit number and location for accom- 
modation by switching systems. Uniform supervi- 
sion of the network improves network reliability and 
makes possible the design of facilities in response to 
demand in network planning. 3. PEGASUS Configuration and Technologies 


(4) DNTS (Digital Data Network Testing Subsystem) The PEGASUS configuration and the technologies that 


This subsystem is capable of accessing multiple user support it are described below. 

circuits, remotely testing line properties and trans- 3.) Communication between Centers Using OSI Stan- 

mission quality, and monitoring X.25 protocols and — garg Protocols 

call connection. Test information is transferred to 

the DNAS, stored in a database and used to main- | PEGASUS use with multiple host computers. Thus, it is 

tain service. essential that communication between computers be 

; easy and of high quality. Each layer utilizes the appro- 

(3) PCSS (Packet Customer Service Subsystem) priate OSI Standard protocol. Layers 2 and 3 use LAP-B 

This subsystem is used to input the appropriate and X.25, while Layer 4 uses X.214/X.224 and Layer 5 

service information to initiate the work required for § uses X.215/X.225 (see Figure 2). 
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Figure 3). 















































V. 28 V. 24 || V. 28 V. 24 
































Offices are connected b 
interconnected to each 




















LAP-B 
V. 28 V. 24 



































Nuclear Technologies 


+ un== DNC S-----------2- enn ee eens PM D--2-- 2222-22222 2° 




















| psu + 
Figure 2. PEGASUS Protocol Hierarchy 

















X. 214/X. 224 


X. 25 layer 3]: :| X. 25 layer 3 
1X. 21bis, V. 35 


48,000 bit/s 


DDX-P 



































eee eee e eee neeeen ec eeeeee 


This report may contain copyrighted material. Copying and dissemination 


is prohibited without permission of the copyright owners. 



























































X. 214/X. 224 














3.2 Utilization of a WAN in the Network Configuration 


In order for PEGASUS to realize real-time, nationwide 
operation, Work Stations (WSs) installed in 10 Branch 
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3.3 Integration of Human/Machine Interfaces (HMIs) 


PEGASUS is used on UNIX WSs that utilize NTT’s 
human/machine interfaces to integrate the screen oper- 
ation configuration for each system. This enables the 
operator to manage multiple systems easily and 
correctly. 


4. PEGASUS Work Flow 


Figure 4 shows an operations room in which PEGASUS 
is used. The following describes how sections are linked 
using PEGASUS. 








Figure 4. An Operation Room that uses PEGASUS 





(1) Marketing Section 


Customer application information is inputted from 
the PCSS terminal. It is then transferred to the 
DNAS, uniformly managed in the database and 
delivered to relevant sections and systems. This 
information is also used to establish a strategy for 
more efficient provision of packet switching service 
and in consultations on construction of user systems. 


(2) Line Design Section 


A circuit number and where it will be accommo- 
dated in the switching system are selected based on 
the customer application information. The customer 
circuit is then designed and construction is arranged 
from the DNAS-WS to relevant section, and pro- 
cessing instructions are issued. 


(3) Line Installation Section 


The service order information inputted to the 
switching system from the DNAS is referenced to 
construct jumpers and preform circuit opening tests. 


(4) Charge Management Section 


The DNAS-WS is used to create a charging slip from 
the charge frequency information on opening and 


Nuclear Technologies 41 


canceling of the customer’s circuit. Collection of 
charges is managed through the PCSS. 


(5) Repair Service Attendant Section 


When trouble information from a customer is 
received by the DNAS-WS, the trouble ticket is used 
to reference the subscriber information and failure 
history information, and to isolate the failed circuit 
and arrange for repair. 


(6) Equipment Section 


The DNSS is used to supervise the packet switching 
system and traffic control on a 24-hour basis in order 
to maintain network stability. Use of the DNCS-WS 
to perform installation and maintenance in the 
packet network reduces the work load. 


5. Future Prospects 


5.1 CDMS (Customer Data-network Management 
System) 


CDMS will provide a service manager to customer- 
owned communication systems to uniformly manage 
support services, to collect necessary information from 
each subsystem in PEGASUS and process that informa- 
tion in the user units, and to provide complete response, 
from troubleshooting to consultation. And it is under the 
development. 


(1) System Configuration 


A terminal will be installed at each packet service 
branch. This terminal will be used to collect infor- 
mation from each PEGASUS subsystem and to 
provide that information to the service manager by 
user. Plans call for the use of Common Management 
Information Protocol (CMIP), which has been stan- 
dardized by the ITU, as the communication protocol 
between CDMS and the terminal. 


(2) Major Functions and Services Provided by CDMS 


This system will collect circuit and user information 
and integrate all network and user information, such 
as configuration, failure and traffic information, 
together in user system units and will provide such 
information to the service manager. This will make 
it possible for the service manager to easily deter- 
mine the configuration and failure conditions of all 
user system, and will enable quick response to failure 
and appropriate consultations. 


5.2 UNIS (User Network Interface Supervision System) 


To further improve the quality of packet services, it is 
necessary to find out the cause of troubles that cannot be 
seen. To achieve that, equipment has been developed for 
supervision and analysis of the data for each protocol 
(X.21, V.24, V.35, X.25, X.31, etc.). The equipment, 
called UNIS, is installed on the customer premises along 
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with the customer’s circuit to log communication infor- 
mation. The operator uses this information to isolate 
failed parts and recover service. 


In the future, UNIS will be connected to CDMS to 
enable provision of information to the service manager 
before the customer reports it. 


5.3 PASPORT (PAcket Switching Trouble Diagnosis 
suPORT system) 


PASPORT, an expert system for diagnosis of failures in 
the packet switching system, is connected to the packet 
switching system via PEGASUS-WAN. It accumulates 
failure analysis procedures in a knowledge base. When 
trouble occurs, this knowledge base is used to diagnose 
messages from the switching system and then automati- 
cally display the appropriate recovery procedure for the 
operator. 


Currently, PASPORT is being remodeled so that it can 
be activated from the DNCS-WS, which will reduce the 
time required for analysis and recovery of failures in the 
packet switching system. This will simplify the opera- 
tor’s work. 


Conclusion 


The introduction of PEGASUS unifies operation data 
for packet switching services to increase the throughput 
of packet switching operations. It provides detailed 
consultations and supports the operator’s work. In the 
future, we will revise PEGASUS in a timely manner 
while developing CDMS as a new customer service 


system. 
NTT’s Approach to Open Telecommunications 
Management 


43070002E Tokyo NTT REVIEW in English 
May 94 pp 88-94 


[Article by Osamu Miyagishi, senior research engineer, 
supervisor, Telecommunication Networks Laboratories, 
NTT, Masahiko Matsushita, senior research engineer, 
supervisor, Network Information Systems Laboratories, 
NTT, and Makoto Yoshida, executive manager, 
Network Information Systems Laboratories, NTT] 


[FBIS Transcribed Text} 


Part-2: Current Activities and Future Plans 


NTT’s concepts, plans, and activities towards 2/st- 
century open telecommunications management are 
introduced in this series of review articles. PART-2, in 
this issue, describes current activities and future plans, 
while PART-1, in the previous issue, described NTT’s 
fundamental concepts. NTT has been contributing to the 
various standards bodies developing specifications nec- 
essary for the open telecommunications management. 
NTT will be looking for international and regional, as 
well as industrial, standards to be used in constructing 
“Open Management Ring” proposed in PART-1. 
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Introduction 


NTT has been making every effort to construct advanced 
telecommunications management systems which can 
support NTT’s telecommunications environment in the 
21st century. Implementing the sophisticated manage- 
ment applications needed in the next century will be 
impossible without flexible cooperation between 
“humans” and “machines”: collaboration across the 
borders of enterprises as well of organizations. The 
establishment of flexible management environments in 
which humans and machines can work together will be 
essential for the next generation of telecommunications 
services/business. 

This series of review articles describes NTT’s concepts, 
plans, and activities towards 21st-century open telecom- 
munications management. PART-2, in this issue, mainly 
describes current activities, including the OMNIPoint 
programme, its technical aspects, Telecommunications 
Management Network (TMN) implementation by using 
OMNIPoint, and future work areas. 


1. OMNI Poiat Programme 


The “OMNIPoint programme” was established under 
the umbrella of the Network Management Forum (NM 
Forum). This programme is a way to achieve a unified 
approach to management. It is a way to make good 
decisions, with help and guidance of experts from many 
parts of the industry. Providing a way through the maze 
of management—offering guidance in addition to imple- 
mentable specifications at strategic “freeze points”—is 
the aim of the OMNIPoint programme as shown in 


Figure 1.‘ 


Taking a realistic approach that addresses existing and 
emerging technologies, and that provides a migration 
path, OMNIPoint can minimize investment outlays and 
investment risks of all communities concerned; i.e., 
commercial users, service providers, vendors/suppliers 
and standards organizations. It links the activities/ 
results of 16 partner organizations including U.S. NIST, 
U.K. CCTA, OIW NM-SIG, EWOS NM-EG, AOW 
NM-SIG, OMG, X/Open, COS, SPAG, INTAP, etc. 
together with those of formal and de facto standards 
organizations such as ITU-T (formerly CCITT), ISO, 
IETF and TTC, as shown in Figure 6 in PART-1 of this 
series of articles.” 


2. Technical Aspects of OMNIPoiat 
(1) Elements of OMNIPoint 


To achieve the above goal, OMNIPoint provides a 
set of standards, implementation specifications, 
testing methods and tools, and object libraries that 
enable the development of interoperable manage- 
ment systems and applications. It defines a complete 
“infrastructure” that, when implemented, makes it 
possible for management systems to interoperate 
and to exchange information in a common way. 
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Figure 1. OMNIPoint Concept 





The first OMNIPoint specification, OMNIPoint |, pub- 
lished in August 1992, provides user requirements 
mainly from governmental and large corporate business 
users.'2**) It extends the NM Forum Release 1, com- 
pleted in August 1990 and also referred to as “OMNIP- 
oint 0”, to include Internet Management, Application 


Programming Interfaces (APIs), integration technolo- 
gies, object libraries, etc. The elements of OMN1Point | 
are as follows®*”: 


¢ User requirements, procurement guides and devel- 
opers’ guides; 


























ae) Defined within OMNI Point 1 C—— Left to local implomentation 








AP! : Application Programming RPC : Remote Procedure Call 


interface 
CMIP : Common Management 


SNMP : Simple Network Management Protocol 


Information Protocol XMP_: X/Open Management Profile 
Figure 2. OMNI Point Management Model 
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e Managed objects and object ensembles (registration 
and libraries); 

e Conformance/Interoperability (testing policy, 
requirements and specifications (of conformance)); 

e APIs; 
Functional specifications (testing management, 
trouble management, path tracing, etc.); 

e International Standardized Profiles (ISPs); 

e Internet Request For Comment (RFCs); and 

e Base standards and Recommendations (ISO/ITU-T, 
ITU-T and ISO/IEC). 


The OMNIPoint management model incorporates key 
components on communication services, management 
services such as trouble tracking and path tracing, man- 
agement information services, APIs, etc. An example of 
a system based on the OMNI Point management model is 
shown in Figure 2. 


(2) Integrated Requirements for Information Technol- 
ogy—SPIRIT 
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Specifications to be used for procuring general purpose 
computers by Service Providers (SPs) are now being 
studied by the Service Providers’ Integrated Require- 
ments for Information Technology (SPIRIT) action 
team, under the umbrella of the NM Forum. Its objective 
is to meet the SPs’ needs for establishing common 
requirements for the computing platforms to be used in 
their businesses. The first SPIRIT specifications were 
issued in September 1993, to which NTT, BT, Bellcore 
and ETIS actively contributed. SPIRIT is working to 
develop comprehensive specifications which are appii- 
cable to a broad range of SPs’ business and even to other 
business communities. 

As ontlined in Figure 3, SPIRIT specifications will 
become the core of OMNIPoint, especially when their 
third issue is published (the target date is March 1995). 
They will be used as a basis for NTT’s advanced opera- 
tions and management, as shown in Figure 4,“*” which 
will be actually realized in a distributed manner. NTT 
has therefore been devoting its Multivendor Integration 
Architecture (MIA) efforts to working in SPIRIT.“ 
















































































































































































Networl/Systems management eee 
OMNI Point 2 
OMNI Point 0/1 1 : 
Testing for (COMBA) tech: | 
mgmt | ( — | 
magmt, etc. 
) , 
mgmt, etc. 
Lontgfrea | Data mgmt/access 
“nw mgmt Transaction 
. 
eee one T T 
coo | Window contro! | + ——) | Systems security Joo 











(_) information Definition, etc. 
Figure 3. OMNIPoint and SPIRIT Work Area 
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Note: The figure shows a conceptual model. Actual implementations will be network-wide distributed ones. 
Figure 4. Platforms for O&M System 





3. Relationship with TMN 

OMNIPoint provides an effective means for helping to 
solve the problems and develop to implement the sys- 
tems defined in the TMN framework discussed in 
PART-1 of this series. Having recognized this at a very 
early stage, NTT has been devoting its efforts to aligning 
and harmonizing the results of the NM Forum with those 
of ITU-T/ISO and vice versa. Figure 5 shows the basic 
concept for implementing TMN using OMNI1Point. 


were and are currently being developed for TMN, as 
shown in Figure 6. Many of these Recommendations are 
referred to by OMNIPoint. 


4. TMN Implementation by Using OMNIPoiat 


When the sub-items in the TMN and OMNIPoint studies 
are examined in more detail, they are found to be 
complementary. OMNIPoint | provides the following 

and future releases will further add to 





Figure 5. Use of TMN and OMNI Poiat 





While there are some overiaps, there is almost no dis- 
agreement between technical aspects of TMN and 
OMNIPoint when comparing the items in Draft Rec. 
M.3000 with those of OMNIPoint 1. This is quite 
natural since both are based on the open management 
model and the latter uses ITU-T Recommendations. 


mutual relationships of the Recommendations which 


(2) Technology Integration Methods 


¢ Coexistence/integration/translation methods for 
ITU-T/ISO-Internet Management; 

¢ Integration with distributed management architec- 
ture and system management; and 
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Figure 6. TMN-Related Recommendations (Draft Rec. M.3000) 





° Migration between different technologies/releases. 


The desirable partition of TMN and OMNIPoint 
activities is shown in Table 1. OMNIPoint activities 
supplement TMN guidelines with an easy implemen- 


tation method. A typical example of TMN using 


OMNIPoint is illustrated in Figure 7. This example 


shows how an OSI-based manager can work 
with an Internet-based agent by using proxy 
technology.“'”? 





Table 1. TMN and OMNIPoint Activities 























Item TMN OMNI Point 

Products (Left to vendors) Promote, accelerate 

Requirements and Modeling Define Prioritize, integrate, define 

Computing Technologies, Integration Technol- | (Left to vendors and consortia) Integrate, define, develop, endorse 

ogies 

Implementation Methods and Technologies Recognize the needs* Define, develop, integrate, endorse, specify 
ensembles 

Standards Develop Use/tailor for specific areas, promote 

Procurement Specifications Recognize the needs* Package standards, profiles, ensembles and 





Define conformance and PICS 





PICS for conformance and interoperability 





Per Draft Rec. M.3000, the plan and how to tackle it will be further clarified by the ITU-T. 





Some people may argue that not all of the OMNIPoint 
specifications are of concern to Service Providers (SPs). 
However, to facilitate/improve cooperation between 


customers’ management systems and SPs’ operation and 
management systems, an SP should take into account 
almost all the items in the OMNIPoint specifications. 
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Figure 7. Example of TMN Implementation Using OMNIPoint 





Among most important is the alignment of management 
information models (managed objects) of various related 
areas. Since an SP is required to do a variety of operation 
tasks, systematizing managed objects among these oper- 
ation areas is the key to integrating operation and 
management. The ITU-T has recently begun investi- 
gating the area of network-level objects, beginning at the 
network element (NE) level (e.g., SDH). While OMNIP- 
oint 1 mainly includes object libraries for systems and 
corporate customer management, it also includes the 
SDH objects defined by the ITU-T. However, an inte- 
grated study of the various service-, customer-, and 
system-level objects has not been done from a generic as 
well as overall point of view. 


The NM Forum and concerned key experts are now 
tackling a challenging task to articulate how to concretely 
implement TMN by using OMNIPoint. This work will 
complement and cooperate with the work of the ITU-T, 
especially that of the Joint Coordination Group (JCG) 
on TMN.“'» NTT is actively participating in this effort. 


5. Future Work Areas 


The foundation for TMN has been formed and initial 
products based on OMNIPoint are emerging. TMN/ 
OMNIPoint activities are now focused on preparing 
three-part SP guides to TMN implementation and on 
preparing a plan to clarify the object ensemble process 
and specific implementations needed for SP use. A series 
of TMN/OMNIPoint Workshops held in Europe, the 
U.S. and Japan has supported these activities and has 
been effective in increasing the mutual understanding of 
the experts and organizations concerned.‘'* 


OMNIPoint 2, planned to be completed by the end of 
1994, will add integration technologies with distributed 
management, integrated object architecture, etc.; these 
will form a basis for service/business management inte- 
gration, which will provide a means for evolving SP’s 


corporate business. Figure 8 illustrates the management 
systems framework for distributed management work 
areas.''”) This framework is currently being studied by a 
technical team under the NM Forum. Several technolo- 
gies which may be useful for future open telecommuni- 
cations management are being studied by several groups/ 
organizations. In the Figure 8, major technologies 
recognized at the moment are indicated as shaded 
clouds. It is expected that these efforts will be well 
integrated with the work of this technical team. In this 
timeframe, SPIRIT specifications will have covered a 
wide range of business requirements, resulting in a 
comprehensive set of operation/management and com- 
puting platforms for SPs. 


Conclusion 


NTT will continue to actively participate in the activities 
described in this series of articles in order to connect 
technological progress with its business evolution to 
achieve 21st-century open telecommunications manage- 
ment. 
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[FBIS Translated Text] 


RIKEN-Brookhaven National Laboratory Joint 
Research on Quark Movements 


Will Utilize U.S. Large-scale Particle Accelerator 


The Institute of Physical and Chemical Research 
(RIKEN) and the Brookhaven National Laboratory of 
the United States have agreed to cooperate on research 
aimed at shedding light on the movements of quarks and 
gluons. A quark is a subatomic particle, and a gluon is 
the hypothetical carrier of the force that binds quarks 
together. Using the large-scale particle accelerator cur- 
rently being constructed by the Brookhaven National 
Laboratory, RIKEN and Brookhaven will collide pro- 
tons with atomic nuclei to study clues to changes in 
particle spin in an attempt to unravel the mysteries of the 
quark. The field of particle physics was driven into a 
corner by the the financial and political troubles in the 
U.S. that led to the cancellation of plans by that country 
to build a Superconducting Super Collider (SSC), but 
this project should see the development of extensive 
Japan-U.S. joint research in its stead. 


Experiments To Commence in 1999 


The particle accelerator to be used in this research is a 
heavy ion collider (RHIC) scheduled to be completed in 
1999 in Long Island, New York. The RHIC will enable 
particles to be accelerated to 100 GeV (100 billion, or 
giga electron volts) and then collided together head on. 
This is roughly 10 times the capabilities possessed by 
RIKEN’s “Ring Cyclotron” heavy ion accelerator. 


Japan is developing a “spin polarization controller” that 
will make the spin of the colliding particles uniform, and 
a “particle detector” for detecting the “muon” particles 
generated when the particles collide. These devices will 
be attached to Brookhaven’s RHIC. RIKEN will start 
designing these devices next fiscal year with the idea in 
mind of commencing experimentation in 1999, the year 
the Brookhaven accelerator is to come on line. It is 
estimated that this research will cost three billion yen 
over a 10-year period. 


With the confirmation of the top quark this year, the 
existence of all six types of quarks has been confirmed. 
However, nothing is known of the detailed behavior of 
quarks, to include how they are confined inside protons 
and neutrons. 


The joint experiments being planned by RIKEN and 
Brookhaven will attempt to theorize the movements of 
quarks and gluons based on studies of changes in their 
spin, which in turn is hoped will provide insights into the 
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formation of matter as a result of the “strong interac- 
tion” at work between quarks. RIKEN feels these exper- 
iments could also lead to verification of the “Unification 
Theory” which ties strong interaction together with 
other interactions, one of the major themes of modern 
physics. 


Clues from the Particles Discharged During Collisions 
of Protons and Atomic Nuclei 


The planned experiments will accelerate protons and 
lithium nuclei to speeds approaching the speed of light, 
then cause them to collide head on. There are believed to 
be three quarks held together by gluons inside each 
proton and neutron comprising the atomic nuclei. The 
collision will break up this structure, causing two muons 
to be discharged. The movements of these muons should 
provide clues that will shed light on the movements of 
quarks. 


More specifically, the experimenters will focus on the 
spin of each particle, which indicates the size of that 
particle’s angular momentum. By making the spin of the 
colliding protons uniform, and measuring the directions 
and energies of the muons discharged as a result of the 
collision, RIKEN et al hope to predict the spin behavior 
of the quarks and gluons contained inside the protons 
and neutrons. 


MITI Will Begin Femtosecond Laser Project 
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[FBIS Translated Text] 


AIST To Commence Femtosecond Technology Project 
From Next Fiscal Year 


Will Develop Optical Pulse Laser First 


The Ministry of International Trade and Industry's 
Agency of Industrial Science and Technology (AIST) will 
undertake a femtosecond technology project beginning 
next fiscal year. Recent progress in the field of lasers has 
made it possible to achieve times on the order of 
femtoseconds (10°'*). This project is aimed at realizing 
ultra-highspeed information processing systems and 
material development from the atomic molecular level 
by clk. ying physical phenomena and chemical reac- 
tions in the femtosecond regime. The project calls for the 
investment of 25 billion yen over a ten-year period 
beginning next fiscal year. 


25 Billion Yen Over Ten-Year Period 


Femtoseconds represent the practical limits that can be 
handled on a time base. Up until recently the time base 
limit was picoseconds (10°'?). However, in the 1970's a 
laser pulse was developed that operated at speeds faster 
than picoseconds. Then, in the 1980's, a six femtosecond 
optical pulse was achieved, and in the 1990's, achieving 
times on the order of femtoseconds has become simple 
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via the use of titanium sapphire laser technology. The 
application of this technology to measurement tech- 
niques in the form of probes capable of capturing ultra- 
highspeed phenomena has focused considerable atten- 
tion on this field. However, this project will be the first 
in the world to engage in comprehensive, centralized 
research on femtosecond technology. 


The first goal of the project will be the development of a 
laser capable of generating femtosecond-length optical 
pulses. The idea is to achieve an ultimate technology that 
measures cycles in femtoseconds, and then to reduce the 
cost of that laser device until it becomes a general- 
purpose technology. Other themes will include 
expanding the wavelength region and repeated pulse 
generation. 


Taking clues from this technology, AIST hopes to 
develop component technologies such as transmission 
circuit devices and ultra-highspeed switches that 
employ femtosecond optical and electrical pulses. The 
project is also aimed at creating new materials by 
directly controlling chemical reactions at the femto- 
second level. And finally, the plan calls for intensifying 
these technologies and carrying out applied research in 
the fields of information processing, telecommunica- 
tions, various measurement technologies and medical 
treatment technologies. 


AIST has been carrying out cutting-edge research on 
femtosecond technology since fiscal 1993 under the 
auspices of the Industrial Science and Technology 
Research and Development System. But having deter- 
mined that this research was worthy of a project, the 
Agency decided to commence such a project next fiscal 
year. Roughly 60 million yen is to be invested in the 
project next fiscal year, the funds for which will be 
included in the request for funding based on estimated 
expenses. 


Tokyo Institute of Technology Develops New 
Distorted Quantum Well Laser 
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“Stimulated Emission” Achieved with Distorted 
Quantum Well Laser 


TIT-RIKEN Group See Laser as Next-generation Light 
Source 


Assistant Professor Masayoshi Asada of the Tokyo Insti- 
tute of Technology (TIT) and a research group from the 
Institute of Physical and Chemical Research (RIKEN) 
recently developed a distorted quantum well laser, and 
for the first time anywhere in the world succeeded in 
achieving the stimulated emission of radiation using this 
type of laser. The quantum well laser is expected to 
replace the conventional semiconductor laser as the next 
generation light source in optical communications. The 
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RIKEN research group, seeking to further enhance the 
economic effect of electrons, introduced a distortion into 
the quantum well to produce a distorted quantum well 
laser and achieve the stimulated emission of radiation. 
Right now, this distorted quantum well laser’s threshold 
current density is higher than that of conventional semi- 
conductor lasers, but theoretically, this new laser should 
be capable of operating at between 250 and 500 times 
lower threshold currents than those needed to pump 
semiconductor lasers. The TIT-RIKEN group therefore 
is pushing forward with applied research aimed at 
acquiring the characteristics needed for practicalization. 


The world’s first successful stimulated emission from a 
distorted quantum well laser was achieved by Assistant 
Professor Masayoshi Asada of TIT’s School of Electrical 
and Electronic Engineering and a research group headed 
by Researcher Hideki Hirayama from RIKEN’s Semi- 
conductor Engineering Research Laboratory. 


Semiconductor lasers have been commercialized and are 
a key technology in optoelectronics fields such as optical 
communications and optical parallel processing com- 
puters. By utilizing a quantum well structure in the 
active layer of semiconductor lasers, next-generation 
lasers will be capable of realizing extremely low 
threshold currents, high efficiency and high output. With 
potential capabilities such as these, considerable atten- 
tion has been focused on quantum well lasers, and 
development work on these lasers is being carried out on 
a global scale. 


With the aim in mind of enhancing the characteristics of 
the quantum well laser, the TIT-RIKEN group intro- 
duced a distortion into the quantum well to develop a 
distorted quantum well laser. They claim that by intro- 
ducing a distortion into the quantum well like this, they 
were striving to make the most effective use of pulse 
current and electrons, and to greatly reduce threshold 
current while considerably enhancing optical character- 
istics. To introduce this distortion, the group employed 
the tensile strain method, which offers greater electron 
utilization efficiency and is less susceptible to size fluc- 
tuations than compressive strain. 


Specifically, the group used organic metal vapor phase 
epitaxy (OMVPE) to form thin films of gallium indium 
arsenic phosphorous (GalnAsP), GalnAs and GalnAsP 
on a InP substrate, baked in the pattern, employed an 
electron beam (EB) exposure method and etching pro- 
cess, and then added a GalnAsP layer to the sides of the 
exposed layers to produce a 12x30 nm distorted 
quantum well laser with a 70 nm quantum well period. 
When they injected this quantum well laser with a pulse 
current at 77 K, the temperature of liquid nitrogen, they 
succeeded in oscillating the laser at 7.55 kA at 1.10 A of 
threshold current per square centimeter of threshold 
current density. 


Conventional semiconductor lasers have threshold 
current densities of between 2-3 kA. The threshold 
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current density of the distorted quantum well laser 
fabricated by the TIT-RIKEN group is higher than this 
at present, but this threshold current can theoretically 
be reduced significantly down to as low as 8 A. The 
research group plans to push forward with applied 
research aimed at lowering the threshold current by 
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making the quantum well a compound layer structure 
and improving fluctuations in quantum well density. If 
the group can achieve room temperature oscillation 
and a threshold current of 100 pA, then it will be 
possible to use this laser in optical displays and optical 
parallel processing computer devices. 
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